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Abstract

Abstract: In order to effectively evaluate the effectiveness of surface ship air defense and antimissile
combat in complex electromagnetic environment, a surface ship air defense and antimissile combat
effectiveness index system is established considering the influence of equipment, environment and
human behavior, the evaluation process of surface ship air defense and antimissile combat effectiveness
based on analytic hierarchy process(AHP) is proposed, and a hierarchical structure model of
effectiveness evaluation is constructed including five levels of target layer, sub-efficiency layer, capability
layer, constraint layer and plan layer. The application shows that the evaluation process and structure
model can fully reflect the influence of various factors such as complex electromagnetic environment,
effectively improve the rationality of the relative importance index of each factor of analytic hierarchy
process, and ensure the confidence of effectiveness evaluation results.
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Abstract: In order to effectively evaluate the effectiveness of surface ship air defense and antimissile
combat in complex electromagnetic environment, a surface ship air defense and antimissile combat
effectiveness index system is established considering the influence of equipment, environment and human
behavior, the evaluation process of surface ship air defense and antimissile combat effectiveness based on
analytic hierarchy process(AHP) is proposed, and a hierarchical structure model of effectiveness
evaluation is constructed including five levels of target layer, sub-efficiency layer, capability layer,
constraint layer and plan layer. The application shows that the evaluation process and structure model
can fully reflect the influence of various factors such as complex electromagnetic environment, effectively
improve the rationality of the relative importance index of each factor of analytic hierarchy process, and
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Table 1 Analysis of the influence of complex electromagnetic environment on air defense and antimissile combat effectiveness
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Fig. 1 Effectiveness index system of surface ship air defense and antimissile combat
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& 1z A O 2 B AR B m o2, 2 A0 i I3
TS A M T T . AR AR AT SS
T IEAERTT R K 4.

H4 RROKEAEDIS R ST %

Table 4 Alternative combat plans for air defense and
antimissile of a certain type of surface ship
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i PRI AL Zrevial]l B
1 HEPXPIME S amEE Hoaml %%
2 ML G A A AEE  AH e
3 HPpe  msE a0 A

RS Sy
R XU G o ATEE WHeE
FRL K
St A €
HLT S S kR o Ko
LK

N T TR A, R AR ME . BESE
g2 7 U FER T RE R BETHAS 1 B br
S & EAEE T Rk B AL RIER T &,
HTF S0 = & S1ERATE).

4.2 ¥ LA WraE pE

AR5 7K THT FULARE 75 2 S 3 11 I8 e D Al (1032
JRRE, VSEROK I ALE BT FE0 R, R AIE
0T VP HIFT 70 W5 VER G A 2 R LRI AR R
8 HEBCHI W AR R e R IRAE I, RO K S 5 32 R 2%
HLRE PR B R (Y DR K B L. 7R SERR R AR

http: // www.china-simulation.com

. 646

Published by Journal of System Simulation, 2022



Journal of System Simulation, Vol. 34 [2022], Iss. 3, Art. 21

234 555 3
2022 %3 H

Vol. 34 No. 3
Mar. 2022

SRR, S5 SN RPN K ITALRE R 23 S S A K RE PR A

TR, L AR & WK 55 2 AR R 7 Rk AT
UL, BB RBAR R T S8 A £ 50 8 T T 1) R 3 4
I R A AR PR T B N R P R 4 48 4 K 28 R
25, IXRE T DL 04 T2 A0 B 2R P S s A
AT, DAl 5 FURE S A B
TR EHA, FRERZE B & B2 ot iy
1 LI AERE A_B Y
1 K2
AB=|3 1 6
A
T 7 RkREE % N & B1, B2, B3, fEHIE CKIN
LB R AR M T A TRk, WK S.
TR ESEEKCLC2,....Cl10, XRED
PR3 1 LA R TR R R LR 6.
xeorh, XTRANZENEC2, LIRZHZE D3
1 D4 BEAT LLELRT, B« BRI &5 51k

(16)

VERE” B 52 S A G BE (T RS 5 ) 52
I R 2 D3 [ B BN BN R T D4

Xt F 2R )2 K K D1,D2, -+, D24 {3 43 A
B, HEZESTRIIEABRENR T,

R bR e VP R, DL R &R IR
DRl 3% LU0 B P 4 5 T I AR R B BE T
SRR € i [ W o S T = R ER 82
sirgsem, HAEGEBENERGERE.

4.3 BAENTFHIHEF

WA AN HF P ALY, R H Matlab 2020a
B 53 ) 3R LU W R B ) AR A 1) o 7 B Lot
L) B RFFAEAR Ar FFTHE —FMELLZE CR, 45
RIS,

AL, BT EBCHI TR BRI CRE IS /NT 0.1,
e —SU 2R

5 BEIE CH IR LB ERE R
Table 5 Comparative judgment matrix table of each factor
in capability layer C
Bl C1 C2 C3 B2 C4 C5 Cc6 c7 B3 8 9 C10
Cl1 1 1/4 1/6 C4 1 12 1/3 3 C8 1 1 3
2 4 1 1/2 C5 2 1 1/2 5 9 1 1 3
3 6 2 1 C6 3 2 1 7 C10 1/3 1/3 1
c71 1/3 1/5 1/7 1
Fo6 ANZEDEE R LB HMHER
Table 6 Comparative judgment matrix table of each factor in constraint layer D
C1 D1 D2 2 D3 D4 3 D5 D6 D7 Cc4 D8 D9
D1 1 1 D3 1 3 D5 1 1/3 1/5 D8 1 5
D2 1 1 D4 1/3 1 D6 3 1 12 D9 1/5 1
D7 5 2 1
C5 D10 D11 c6 D12 D13 D14 D15 Cc7 D16 D17
D10 1 3 D12 1 3 5 7 D16 1 172
D11 1/3 1 D13 1/3 1 2 3 D17 2 1
D14 1/5 172 1 2
D15 1/7 1/3 1/2 1
C8 D18 D19 9 D20 D21 D22 C10 D23 D24
D18 1 3 D20 1 1/5 1/3 D23 1 3
D19 1/3 1 D21 5 1 2 D24 1/3 1
D22 3 12 1
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KT TTREEERTTENTLIHRE D RIE 1 EUBOA W R
Table 7 Comparative judgment matrix table of each plan in plan layer E to some factors in constraint layer D
D3 El E2 E3 E4 ES5 D5 El E2 E3 FEA E5 D10 E1 E2 E3 E4 E5 D12 E1 E2 E3 E4 ES

El 1 9 1 1 4 FE1 1 9 13 2 4 ElI 1 1 5 1 5 E 1 3 1 12 1
E2 19 1 19 19 14 E2 19 1 19 s 12 E2 1 1 5 1 5 E2 13 1 12 16 1/4
E3 1 9 1 1 4 E3 3 9 1 6 4 E3 s 1/5 1 /s 1 E3 1 2 1 12 1
E4 1 9 1 1 4 E4 12 5 16 1 2 E 1 1 5 1 5 E 2 6 2 1 2
E5S 14 4 14 14 1 E5 1/4 2 14 12 1 E5 VU5 15 1 15 1 ES 1 4 1 12 1
D16 El E2 E3 FE4 E5 DI8 El E2 E3 E4 E5 D21 El E2 E3 E4 E5 D23 El E2 E3 E4 ES
El 1 2 3 1514 EL 1 9 1 1 4 E 1 13 2 Vs 15 EIl 1 7 1 1 4
E2 12 1 2 /6 s E2 19 1 19 19 14 E2 3 1 4 1 1 E2 U7 1 U7 17 1/4
E3 1/3 12 1 19 /7 E3 1 9 1 1 4 E3 12 14 1 16 /6 E3 1 7 1 1
E4 5 6 9 1 2 FE 1 9 1 1 4 FEF4 5 1 6 1 1 E4 1 7 1 1
ES 4 5 7 12 1 E5 14 4 14 14 1 ES S 1 6 1 1 E5 1/4 4 14 14 1
®8  HAENIHE AR
Table 8 Calculation results of single criterion ranking
R FHAIE ) B W A CR
A B (0.2222,0.666 7,0.111 )" 3.000 0 0
Bl C (0.0890,0.323 4,0.587 6)" 3.009 2 0.007 9
B2 C (0.1619,0.2879,0.490 1,0.060 1)" 4.0192 0.007 2
B3 C (0.428 6,0.428 6,0.142 9)" 3.000 0 0
Cl1_ D (0.500 0,0.500 0)" 2.000 0 0
C2 D (0.7500,0.250 0)" 2.000 0 0
C3 D (0.109 5,0.309 0,0.581 6)" 3.003 7 0.003 2
C10_D (0.750 0,0.250 0)" 2.000 0 0
D3 E (0.2959,0.029 3,0.2959,0.295 9,0.083 0)" 5.040 0 0.008 9
D5 E (0.1538,0.1538,0.076 9,0.307 7,0.307 7)" 5.000 0 0
D23 E (0.2927,0.035 4,0.292 7,0.292 7,0.086 3)" 5.083 1 0.018 5
4.4 BEREHF JEIR D FTE 24 B T H bR 2 8 & Bk P
AR AR AL, SRR R0 RN B
- \ = N 0.0099 0.0099 0.0539 0.0180
REAT HbS RIS R R R Wy 0.0143 0.0404 0.0759 0.0899
WC:[O.0198 0.0719 0.1306 0.1079 0.1919}T Wo— 0.0180 0.1439 0.0480 0.1918 (18)
0.3267 0.0401 0.0476 0.0476 0.0159 P710.0713 0.0401 0.0235 0.013 4
(17) 0.0267 0.0357 0.0119 0.0052
CJ2 YR8 1y — SO JibR €1.=0.005 3, F 00277 0.01470.0119 0.0040

D JE RS HE P I — 8 Fe br C1,=0.002 4, ~F
BIBEL— e Hr RI,=0.1390, — ML CR, =
0.024 1<0.1, HIE DJEREBHTRFE—EEEK .

Y51 B8 AL — BN 8 bR RI.=0.786 7. — EU M kL &
CR.=0.0067<0.1, HIE CEREHITFIRFE—8E
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