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Application of analytic network process in evaluating the

electro-optical protection combat effectiveness

WANG Yu, OU Zongwei, CHENG Li
(College of Electronic Engineering, National University of Defense Technology, Hefei 230037, China)

Abstract; Considering the deficiency of analytic hierarchy process in evaluation of electro-optical protection combat effectiveness, analytic

network process was proposed to evaluate, toke analyze of the independence, correlation and feedback of the interior of the element hierarchy as

entry point, putted forward the main index dictionary of electro-optical protection combat effectiveness, setted up the evaluation model, according to

setting up the matrix, calculating, obtaining the weights, complete the evaluation. Validate the model by an example obtains evaluation results with

high reliability, which provide theory-reference for evaluation of electro-optical protection combat effectiveness.
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Tab.1 Evaluation index system of electro-optical

protection combat effectiveness
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Tab.3  Dimensionless treatment of qualitative index
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Fig. 1 ANP hierarchical structure of electro-optical protection combat effectiveness
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Fig.2  ANP model of electro-optical protection combat effectiveness

3 #EFHITE ANP RER AL B 5

ANP FEAR T, 252000 i b a0 W I A
ARG R , 75 M FEA E TS ISR RE 4 , SR B
A BRIV SRAT AR R SRR A 4, 5 3 o A G HE F
[ B A A PR bR AR 1
3.1 TG FI k5 PE

Py PR 7k 5 AHP 2481, ARl J=
HAED P, g — R UEN, LR 2% 2 h A TR A
H T A URHEN, Xt 75 — AU R A A5 LR I
SO AT PP ELARE, T 1) R AR, 4
LA 0 3R 2 Z (8] AR R WA HE P 1] A8 BOR
TSR P4 , 38 7 P e O3 B AR AR

B, LAt ERCR Py o EEN, DL
HERES C, R LLAMTER S E L G, o IRE
W%t C, A FRARIL R Cy S
RANHEATIRIHEAEHBE LA, S AE P/ Gy BUZ HE
R A PR IR [, 435 4 B, AR AE(E R SR
HX B HEF [ (o) 05 0u") '

x4 P/CENTETRAN C, HEEHERE
Tab.4  Comparison of the importance of each

element group to C, under the P,/C,, criterion

F T F W
C C C C LAF 1A
4 41 42 s FEEm B FE R

Cy 1 3 5 0.647 9

Cp 173 1 2 0.2299 A, =3.004 CR=0.0021

Cy 175 172 1 0.1222

[FIH, A TE P,/ Cop BUZHEN R BT )
WEAE I, AR 0 (0l 0™, 0l )"
P/ oy SUZUEIU T 15 DA S 07 4 H AR ) i
H(0i” wn” 0" ) s WAE—ZHEN] P, (m =

1,2) Noralxabedl €, (i=1,2,3,4) FICRM
SEMARESE BEAT (W) 32 05 HO A, A5 HH AR L 1) DAl
FEFE SR HEP 1A
3.2 MiERMABRERE

Hi 3.1 A5

(21) (22) (23)
Wy Wy Wy
mo_ (21) (22) (23)
Wi =| oy Wy Wy (2)
(21) (22) (23)
Wy3 Wy3 Wy3

S Wi F R LGOI P, (m =1,2) %
W, L4 C, TS TE AR TR X C, g e %
ST e, R A R C, ol
TEH Cyy \Cop Co Xt €y 6 TE 2 B AR 51
B, & C, AR AR C, SLRAEE, W]
Wi, =0, FEATH W (m=1,2;i,7=1,2,3,4).
FiE I ANP SR 40 1 52 3, AT 79— Sl P,
ICES
WL WL WL W
Wi Wn W W
Wi Wh W W
W W Wh W
3.3 AR AAELER

T WL H R — kB L L W, 51
LA 0T P 7 LA B R e — 25
URSL AEAEN P, (m = 1,2) F 04 4 4100 2 X
WG (i =1,2,3,4) (T SEHEEAT LA A5
I it A 12 S % B LB

P A8 TR

aly alh aly aly

R

m m m m
a3 A3 Az Ay

m m m m
Ay Qgp Quz Ay



.52 [ B B % 2 i 45 %
%5 P,/CoRNTRE RIS EE ML W W W W
Tab.5 Comparison of relative importance of B W’Z”lw Wg’; W;n}uo Wgro
network layer index under P, /C, criterion W2 =| o . . (5)
g W’”m W”lm me W’".m
G G G GG pERR e
41 ) ] 44
C, al’ - s
. . KA Wy R R ABGE AR 55 j St P, T
A J— — =, Yy/me
i ? HIEHRICEM TIUR C B R 1] 48 5 W
& % JERSE B AR AL
C, ay

XA B W, BEAT AL, 78 iU — 1k

A — 4H.
/7\W,. = G;W;EI'T?:

7

YA YA YA YA
Wl 1 W12 W13 W14
W own
W’”: IAm m Tm m (4>
‘V;l w’;l W33 W34
YA 7“7m YAm Y
WZ] 42 W43 W44

L, W, IAGE AR , & 510 R Z Rl 1, 8K
R B B AL
3.4 HERBRINILEE A PE

TE ANP J5idirp BROR BT O AH B AR
X BRI E M S A I R i R AR AR A 2, A4S
JCR Z [AIWERE B LA, t B A Hz b g, anfE B as
Merh W, (o0 Wi IR /N T8 % C,
XICHR CH— LA HIFI TR CXITR ¢,

AL B n] L] Z W, W 33, B — 84

WSHE, R W H9TER , HLILA 030 — 1t
. 5 WS = i W, AR,

4 Tl sEHl

AT LAY v B 4 £SO B 22
e, 4 HALTEAL R AR PRE, i 6 Frs o

Fo HMECEPPMHERE(TEN)

Tab.6 Typical electro-optical protection combat index values
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Tab.7 Evaluation and judgment matrix table for C, internal under P, criterion
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Tab.8 Evaluation and judgment matrix table for each factor set under the P, criterion
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Tab.9  Performance index weighting table for electro-optical

protection combat effectiveness under P, criterion
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Cyy 0.082 1 Cy 0.020 8
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Tab. 10  Performance index weighting table for electro-optical

protection combat effectiveness under P, criterion
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