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Combining TOPSIS and GRA for emitter threat evaluation with interval
number

DONG Peng-yut, WANG Hong-wei, CHEN You
(Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: When the radiation source threat assessment is treated as a multi-attribute decision problem, due to the
complexity of the operational environment, the scouting party cannot obtain complete information of the enemy radiation
source, and the attribute value of each radiation source target are not usually determined values. There is a certain degree
of uncertainty, which is generally expressed by the interval number. Therefore, this paper introduces interval number
theory and grey relational analysis (GRA) to extend the traditional TOPSIS method. An interval multi-attribute decision
making method based on GRA and TOPSIS is proposed to solve the radiation source threat assessment problem under
uncertain conditions. This method constructs Euclidean distance based on interval number and grey relational degree
based on interval number, constructs the decision information system about battlefield situation by combining them, and
realizes quantitative evaluation of radiation source threat degree by constructing new comprehensive proximity degree.
Finally, the simulation results show that the proposed method can effectively solve the problem of radiation source threat
sequencing under uncertain conditions in actual combat, which is helpful for the scouting party to further grasp the
battlefield situation.
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X, 9500 3.0 12 1 k535 N
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X3 9000 3.1 1.1 30
Xa 1500 100 11 15 [0.036 3,0.036 4], [0.015 1,0.015 1],0.041 5,
X5 10000 3.0 0.5 45
= 0.1897,0.0602,0.0613,0.0339},
Htr PA/dB Ts/ us Te/ us N
< " o 20720 o s~ = {[0.0109,0.0109], [0.1672,0.167 1],0.016 8,
X 12 1340.2 27994 128 [0.028 5,0.027 3], [0.062 5,0.062 5],0.009 9,
X3 6 4510.0 6097.2 512
Xa 10 1 11070.0 64 0.0013,0.0198,0.0114,0.021 0}.
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+ _
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A, o R PP 20 R A 8, DG B B 3R AT A — A b 3, 453
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R/km  w/(ms)  h/m dt* = {0.2598,0.1069,0.176 2,0.221 3,0.235 8},
X 3 80 285 6000 > d=* = {0.2059,0.4074,0.1089,0.085 1,0.147 7},
X 3 50 290 5500 5
X 4 120 250 7000 5 ~t* = {0.1738,0.1508,0.179 1,0.259 7, 0.236 4},
X4 2 400 0 0 2
X5 6 150 0 0 8 ~~* ={0.2425,0.2309,0.2174,0.1181,0.191 0}.
5 REFEERBEMRAKER
Hbr R R, Rs.n P, P /107° AR Rpax Av Umax C
X, [207.05, 130.64] [218.86,69.21] 13.43 [0.770,0.750]  [20.00, 13.30] 0.18 0.45 5.13 5236.15 11.46
Xo [98.13,61.91] [212.16,67.09] 15.16 [0.976,0.972] [4.83,3.22] 0.043 6391 9.49 1719.78 11.38
X3 [151.13,84.99] [435.74,137.79] 16.99 [0.980,0.990]  [18.30, 12.20] 0.16 0.46 10.50 5376.34 11.90
X4 [186.51,117.68] [7107.22,2247.50] 23.33 [0.830,0.901] [6.11,4.58] 0.16 15.00 15.62  1000.00 7.38
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X: [0.3036,0.3079] [0.0305,0.0305] 0.2785 [0.3777,0.3617] [0.6683,0.6682] 0.5965 0.0069 0.2157 0.5690 0.4951
Xo  [0.1452,0.1459] [0.0296,0.0296] 0.3143 [0.4787,0.4688] [0.1614,0.1618] 0.1425 09735 0.3989 0.1859 0.4916
X3 [0.2236,0.2003] [0.0608,0.0608] 0.3523 [0.4806,0.4775] [0.6115,0.6130] 0.5302 0.0070 0.4414 0.5812 0.5141
X4 [0.2760,0.2774] [0.9920,0.9919] 0.4837 [0.4071,0.4345] [0.2042,0.2301] 0.5320 0.2285 0.6566 0.1081 0.3188
X5 [0.8712,0.8757] [0.1026,0.1026] 0.6823 [0.4811,0.4823] [0.3342,0.3140] 0.2485 0.0069 0.4103 0.5405 0.3836
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