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Application of fuzzy decision in the HPM threat level assessment analysis
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Abstract : Traditional High Power Microwave(HPM) effect assessments mainly use the effect
probability curve or failure probability curve to describe the effects of electronics system from the point of
view of probability and statistics. However this method is not applicable to the threat level assessment. In
this paper, fuzzy decision method is proposed on the basis of analyzing the characteristics and defects of
traditional method. Then on the basis of Fuzzy Multiple Attribute Decision Making(FMADM), a feasible
idea is introduced combined by the hierarchical structure of Analytic Hierarchy Process(AHP). The results
obtained from examples prove the feasibility of this method. Finally, the problems possible encountering
are summarized.
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Tablel Four kinds of solutions

: am—2
frequencycthreat/GHz pulse W|déh threat/ns repeat freg threat/Hz peak power tgreat/(W cm™) operative mode threat C
1 2 3 4
Ay 2.88 100 20 6 device work properly
A 2.88 20 10 5 device work properly
As 131 100 100 100 device work properly
Ay 5.31 100 100 50 device work properly
72 2 SRAR W AR B
Table2 Fuzzy inverse matrices for solving w
frequency threat pulse width threat repeat freq threat peak power threat
1 CZ C3 C4

C (111,1) (9,9,9,9) (9,9,9,9) (7,8,8,9)

G, (1/9, 1/9,1/9, 1/9) (1,1,1,1) (3,4,4,5) (118, 1/7, 1/7, 1/6)

C; (119, 119,119, 1/9) (1/5,1/4, 1/4, 113) (1111 (1/8, 1/7, 1/7, 1/6)
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KA Satty AR 9 G bR RUEWE S PEA RUBE , 38 et 19 0 B A 0 b R M W SRS L P, LR

EAKIEATE LB, g5k 2 piR, BARBIRIACE K 8858w X@)inR.
1,111 (9,9,9,9) (9,9,9,9) (7,8,8,9)

5_ 1/9,1/9,1/9,1/9) 11,1, (3,4,4,5) (1/9,1/7,1/7,1/6)

= (3)
(1/9,1/9,1/9,1/9) (1/5,1/4,1/4,1/3) (1,111 (1/8,1/7,1/7,1/6)
1/9,1/8,1/8,1/7) (6,7,7,8) (6,7,7,8) 1,1,1,2)
SE AW PR R — TR B, = (a0, ¢;,d;) » iz j, AUTAR:
2 1/m
[HJ 1% = 4 (4)
4 1/m 4
b =[ I 11),]} b=>" 5 (5)
4 4
:[Hjlcl} 11’ (6)
4
d, =1, dJ d=Y"d 7)
5 a. b c d
W= (—, 4,2, 70),i=1234 (8)
d ¢ b a
b w, & EPE BRI ACE R, RIE T & JRIEZ M A B SR, RAERWME 3. K 4R,
F A4 KR HEBWIAGE KRR
% 3 HLBEORI Table3 The solutions of each attribute fuzzy weighted vector
Table3 Calculated results of relevant parameters fuzzy weighted vector of various properties W = (i, W, , W
4.8‘1719 7 0.4[1521 8 0_2‘;39 6 1_4‘;_44 2 6.935 3 fuzzy number of frequency threat \X/l =(0.628 3,0.684 4,0.684 4,0.744 9)
b b b b b
5.0415 3 0.5022 0 0.2531 0 1.5743 2 7.3715 fuzzy number of pulse width threat W, =(0.058 2,0.068 1,0.068 1,0.079 1)
C [& C C. C
5.0415 4 0.5022 0 0.2531 0 1.5743 2 7.3715 fuzzy number of repeat frequency threat Wy =(0.029 6,0.034 0,0.034 0,0.040 2)
dy dp d; d, d
5.196 2 0.551 6 0.280 3 1.7389 7.7670 fuzzy number of peak power threat WA =(0.182 1,0.213 4,0.213 4,0.249 3)
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mn

(0.8,0.9,1,1) (0.95,1,1,1) (0.1,0.2,0.2,0.5) (0.68,0.78,0.78,0.88)
£_| (080911 (0150202025 (0,0.,0102) (0.680.78,078,088)
71 (0.2,0.4,0.6,0.8) (0.95,1,1,1) (0.9,1,1,1) (0.9,1,1,1)

(0,0,0,0.2) (0.95,1,1,1) (0.9,1,1,1) (0.9,1,1,)
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