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Fig. 3 Asranging mode of situation assessment
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Tab.2 Range advantage S, ,angle threaten factor T, and velocity threaten factor T,
LT (R WHHLA(BOT)

52 REFTNA A HIHLA
s, 17 'r, S T, T s T, T S T, T,

1 0.70 0.46 0.44 0.56 0.54 0.52 0.70 0.54 0.56 0.63 0.28 0.53
2 0.63 0.53 0.47 0.63 0.61 0.55 0.63 0.28 0.53 0.70 0.54 0.56
3 0.56 0.54 0.52 0.70 0.46 0.44 0.56 0.46 0.48 0.63 0.39 0.45
4 0.63 0.61 0.55 0.63 0.53 0.47 0.63 0.39 0.45 0.56 0.46 0.48
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Si 2,- ; 4 max s;
Xy = max s, yi=1 ,n;jeQ, (4) % = ‘s i=1,2,.n;jeQ, (5)

1 I 1 0.8 0.85 0.85 0.8 1 1 0.89 0.52 0.95
0.9 0.87 0.94 0.9 0.75 0.8 0.8 0.52 0.95 0.8 1 1 6
X= 0.8 0.85 0.85 1 1 1 1 0.85 0.86 0.89 0.72 0.80 (6)
0.9 0.75 0.8 0.9 0.87 0.94 0.8 0.72 0.80 1 0.85 0.86
RERIEAE S, AR B AR A P = (1,1,-+,1),
SERRE N P =(0.8,0.75,0.8,0.8,0.75,0. 8,0.8,0.52,0.80,0.8,0.52,0.80) ,
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Tab.3 Situation analysis result
Fs BRAR a,b,c IRDRFR BHEL(FE arc)
1 u=0.508 9 +0.006 7i +0. 484 4j a>c,a>b,b<e [F1# 3 4% (1. 050 6)
2 #=0.492 9 +0.003 2{ +0.503 9 a<c,a>bb<e  H14(0.9782)
3 u=0.507 5 +0.009 7i+0.482 & a>c,a>bb<e [Fi% 3 4% (1.051 2)
4 u=0.4915+0.010 7 +0.497 8§ -a<c,a>b,b<c ¥ 14%(0.987 3)
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Tab.4 The situation change due to the variety of i in state 4

if5 BRI R a,b,c ADERR  BHEM(HEE o/c)
-1 u=0.4915+0:+0.508 5; a<c,a>b,b<c R 1 4(0.966 6)
-0.5 w=0.4915 +0.005 3i +0. 5031/ a<c,a>bb<c R 14(0.976 9)
0 w=0.4915+0.010 7i +0. 4978] a<c,a>b,b<c ¥ 1%(0.9873)
0.5 p=0.496 8 +0.005 3i +0. 4978] a<c,a>bb<c  H14(0.9980)
1 u=0.5022+0i+0.497 8 a>c,a>bb<c  [EH 3 4(1.008 8)
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Aerial Combat Situation Assessment of Multi — group Aircraft under
Command of AWACS Based on Set Pair Analysis

ZHENG Dong - liang, HUANG Wen - ging, SUN Liang
( The Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract: This paper analyzes the aerial combat situation assessment of Multi — group aircraft under Command of
AWACS. Combined with the conventional methods in situation assessment, a model integrating with distance — su-
periority, angle — threaten factor and speed - threaten factor is founded based on Set Pair Analysis. In this meth-
od both mutual factors and other factors are taken into account. The combination mode explains that the situation
assessment is performed among all the formations. Numerical examples‘ of simulation show that the concept of Poten-
cy in SPA can directly reflect the state of aerial combat situation, and the analysis of uncertainty reflects the situa-
tion change comprehensively.

Key words: airborne warning and control system ( AWACS) ; multi — group aircraft; air combat situation assess-

ment; Set Pair Analysis (SPA) ; potency



