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GAO Yang,HUANG Yang-chao, CHENG Guo-bing, DUAN Lei
(Information and Navigation College ,Air Force Engineering University ,Xi’ an ,Shaanxi 710077 , China )

Abstract: The traditional multi-target threat assessment methods are usually two-way decisions, can only obtain the
threat ranking of targets,and need to subjectively determine the threat level and select the number of combat targets , which is
not suitable for the complex dynamic mission environment. This paper proposes a multi-target threat assessment method
based on VIKOR and three-way decisions under intuitionistic fuzzy information. Firstly, the dynamic intuitionistic fuzzy
threat information is aggregated and attribute weights are obtained. Then, the conditional probability of targets for decision
making is obtained by VIKOR method. Finally,the loss function matrices of targets under each attribute are constructed by
attribute information,the comprehensive loss function matrix is obtained after aggregation and the comprehensive thresholds
and decision rules are obtained. The case studies show that the proposed method can effectively deal with the dynamic uncer-
tain situation information, transform the ranking results of two-way decisions into classification results of three-way deci-
sions,and can objectively select the combat targets via situation information.
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[0.1508,0. 5164 ]

[0. 1508 ,0. 7746 ]

[0.1211,0.2252]

[0. 6054 ,0. 7206 ]

[0.1614,0. 2252 ]

[0.1752,0.2847]

[0.4541,0.6792]

[0.1752,0. 6792 ]

[0.3810,0.4374]

[0.3810,0.4374]

[0.3810,0.4374]

[0. 1508 ,0. 4109 ]

[0.2261,0. 6164 ]

[0.1508,0. 6164 ]

[0.3785,0.4353]

[0.2065,0. 2481 ]

[0.5823,0.7297]

[0.3794,0. 4398 ]

[0.3917,0. 4252 ]

[0.3917,0. 4252 ]

r T, T, Ty
A, [0.4282,0.6495 ] [0.2747,0.5774 ] [0.2676,0.5052 ]
4, [0.0561,0.1525] | [0.1682,0.3812] | [0.3365,0.7625]
Ay [0.3707,0.6142 ] [0.3707,0.6142 ] [0.2040,0. 4823 ]
Ay [0.2250,0.5792 ] [0.2250,0.5792 ] [0.2471,0.6719]
As [0.1508,0.5164 ] [0.3015,0. 7746 ] [0.3015,0. 7746 ]
Ag [0. 6054 ,0. 7206 | [0.1211,0. 1802 ] [0.1211,0.2702 ]
A, [0.3883,0.6385] [0.2767,0.4115] [0.2767,0.4115]
Ag [0.3810,0.4374] [0.3810,0. 4374 ] [0.3810,0. 4374 ]
Ay [0.4523,0.6164 ] [0.4523,0.6164 ] [0.1809,0.4109 ]
A [0.1747,0.2068 ] [0.3663,0. 4135 ] [0.3849,0. 4431 ]
Ay [0.3917,0. 4252 ] [0.3917,0. 4252 ] [0.3855,0. 4324 ]
Ap [0.3951,0.4219] [0.3951,0.4219] [0.3951,0.4219]

[0.3951,0.4219]

[0.3951,0. 4219

[0.3951,0.4219]

4.2.1 BELAESH

SCHR 2 ] P BEA 25 08 22 I 2 B PEAG £ 5L, FLA B AR
TEJEPE Ag A, T RIS (E S SR T, BT AE G 58,
HOMIBR Ag F1A R R PEAE 158, SR 5 MR (14) SRR
AT 10 APl P AYALEE :

W = (0. 0750,0. 2010,0. 1227,0. 0621 ,0. 0702,

0. 1663,0. 0983 ,0. 0835 ,0. 1191,0. 0019).

SCHR(2 ] PSR 7 ISR 45 10 J7 i 20 2 H AR
9 ERIBTAl HE , J DAE  Js 1 4 1) 2 % B Y HE
[ AL, JF LA SC H B R SREATL o) 28 0 B IR, SE
TR RS AT AP 5 TR SCRR L 2 ] PR 2R 45

IRAS 4 5 R BB A E (0 =0.8,8=0.2) , Hrh a
B R B PR P AL D SETE A N S RO T
22 H AR A 4528, i 2 B,

LA W, AS SO AR B R R HE AR S
QABC-IFMADM S35 45 3 i HE P 45 R LA — B fEPTA
UL I3k W HE e o, T, T #02 BP BR 1 H
T, #RZ B fre N FAR , AR SOk 19 45 B
4.2.2 HEERGW

QABC-IFMADM S35 AN BEWS [ 2l 3t 25 1 22 H b Bl
R LR R T B IMASCAETEAT o T2
AR BUMMT A 1 = SR SR A5 R0 H.
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o=0.25 T, T, T, Ts T,
o 0. 8188 0.8393 0. 8250 0. 8349 0.8138 0. 8333
Bi 0.3343 0.3673 0.3437 0.3598 0. 3269 0.3570
Pr(AIT;) 0. 8295 0. 6346 0.5591 0. 0852 0. 9000 0.6518
POS(A) (7,75t
BND(4) {T,,T5,Ts
NEG(A) [Tyt
o =0.45 T, T, T, Ty T,
o 0. 6480 0. 6804 0. 6575 0.6733 0. 6404 0. 6706
Bi 0.5521 0.5876 0.5624 0.5797 0.5438 0.5768
Pr(AIT;) 0. 8295 0. 6346 0.5591 0. 0852 0. 9000 0.6518
POS(A) 17,7Tst
BND(A) [T, Tt
NEG(A) (75,7,
0.6, 1.0
1.0
0.43420.4210 014318p\470¢ 08 0.8 (L6000
0.4 0.3999 -
e 0.3588| 06
i i 2 0.6
=] 04 B
0.2 04

0.2

1 2 3 4 5 6
H i
(a)QABC-IFMADM(0:=0.8, 8=0.2)

LA AR SRR AE 4 A 0 2 H b i HE
P dERs b o — 22 45 T L 22 bR b o 2 45
A, H oo MBCE BRI AT A SO H AR S B 3R
Bl .
4.3 tig

A P B PP A 5 AT L

(1) Frd Bk ae s & BLA SOt AL B 2h 25 19 2 H AR
BT AL TR R, 76753 215 B 22 H bp 5 A R e /9
e i i e G S EASE A S e R A (U i
BTN S HE P G R AR O = S R AR AT
PGB I VAl 55 RN iy 3200 A 3 % A I H B
B0, AT LUK 2 0L AR A 305 8, S s i
KPR H A

(2) 4 J5 ¥ vT LA 3 73 1) 2 B0 B R e e 5
i e A H A 25 505 S BRI L. e S 2R By
RN B WA A T P R A S50 T P 22 T i 4, XU RS AL
3 ZR O RN B AR HIUER) F B 285 345 B A 78 73 P A o
Bk DR SRAL R 28 20 2% P AT AR O, B v = 0.55 X

(b)ZBi%?;;(v:o.%
E2 REZSHOILE FZ BhRairEh st 5

1 2

4 5 6

3
SRS
(AR (v=0.8)

I ML 2% 5t T AR B A APl B BOGE 2538 M5 L A i
TEOLHET A SIBEE, AL TR SIS BRI o, 2
T A5 B4t U o

Rl , DL 7 e AR i — 22

(D RESH 2%, A S35 B RA A
T ANTER SRR, i B — T S A E A
HA5 BT T =3RRI 2 H AR UM AL 7 k. T,
JE SRR, B AR H AR S8 E R, B
AR R IS HL, W EAR TR ).

(2) 45 & PR 5 AT 55 /% KM B R S35
SN TERRIE = SC O R Al b, o — BRI 2 SR
ZRLE = SRR 2 B B = SRR 2 H b BB AL
HH R

5 #RiF

H T G0 Bl PG 7 30 R SRR, HRETR
B EAR BB , A REAS 2 % LA H AR U 7328, A
SCHR BRI (5 N R T VIKOR fl =3k £ H
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PR BPPAG T3 1. 8 2o I i) e 2 AR 4 45 22 I 22 2l 2
F AR S H 5 BIFHE R YA, il i B SEBER VIKOR
Tt FbR e SR T 7 19 25 PR AR R T o e R £
S R A BUR BB TR B R 9 B3 B (. 30 03
*ﬁi’%'ﬂi IR I A RE A A R B A 1 A AR S HE R

REFF 2B WA 2 H AR B 73 JE 45 0, il 5 AR 2%
EI’JﬁiiiZJU?S‘.
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