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Airborne RWR/ESM Threat Assessment of Radiation
Source Based on Pulse Sequence Pattern
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Abstract: Threat assessment of radiation source is an important function of airborne Radar Warning
Receiver/Electronic Support Measure ( RWR/ESM ). To improve the RWR/ESM ability in the complex
electromagnetic environments, an expert system of threat assessment was established based on the pulse
sequence pattern. The assessment index was determined taking the pulse sequence pattern as the input by
using the power model of radar. The TOPSIS method was used to make the assessment system objective and
effective, which can meet the requirements of Electronic Warfare and conform to the working process of
airborne RWR/ESM. The simulation proved that the assessment system is effective and feasible.
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Fig.1 Airborne RWR/ESM working process
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Fig.2 Threat assessment system of airborne RWR/ESM

based on the pulse sequence
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Fig.3 The model for radar performance assessment
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Table 1 Parameters computed by the pulse sequence
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Table 4 Character parameter of radiation resources
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P,/kW (6/G,)/dB F,/dB L/dB (S/N),/dB 1,/s
X,/ X, 12 40 4 6 [12,20] [60,90]
X, 13.5 45 3 4 [10,20]  [60,90]
X, 50 48 2 7 [8,16] [90,120]
X, 15 50 3 6 [10,18] [50,80]
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Table 5 Relatively situation information of
radiation platform
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LI R/km o/(m-s7!) h/m A
X, 3 80 285 6000 5
X, 3 50 290 5500 5
X5 4 120 250 7000 5
X, 2 400 0 0 2
Xs 6 150 0 0 8
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Table 6 RWR/ESM pulse sequence list

Fyp/ Pppi/ Py/ Ajon/ P/

R T,/ s T,/ps N
Atx MHz ps s (°) dB W W
X, 9500 3 1.2 11 10 1.00 3072.00 1024
9800 8.9 0.29 2 12 201.00 1340.20 128

X, 9800 11.4 0.29 2 12 1340.20 2799.40 128

9800 12.6 0.29 2 12 2799.40 4412.20 128
X; 9000 3.1 1.1 30 6 4510.00 6097.20 512
X, 1500 100 1.1 15 11 4670.00 11070.00 64
X; 10000 3 0.5 45 5 7910.00 9446.00 512
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1.000,[0.990,1.0007, [ 1.000,1.000 ], 1. 000, 1. 000,
1.000, 1.000, 1.000 | ; V- = {0.167, 0.030, 0.408,
[0.241,0.2427,[0.784,0.750], 0.239, 0.007, 0. 328,
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Table 7 Radiation target property decision matrix
Bir R/km RESM/km Rsn/dB P,/107° P, AR/km R, /km Ap/(m-s7!) Vp/(m-s™!) ¢
X, [207.05,130.64] [218.86,69.21] 13.43 [20.00,13.30] [0.770,0.750] 0.18  0.45 5.13 5263.15  11.46
X, [98.13,61.91] [212.16,67.09] 15.16 [4.83,3.22] [0.976,0.972] 0.043 63.91 9.49 1719.78 11.38
X, [151.13,84.99] [435.74,137.79] 16.99 [18.30,12.20] [0.980,0.990] 0.16  0.46 10. 50 5376.34  11.90
X, [186.51,117.68] [7107.22,2247.50" 23.33 [6.11,4.58] [0.830,0.901] 0.16 15.00 15. 62 1000. 00 7.38
X; [588.80,371.51] [735.11,232.47] 32.91 [10.00,6.25] [0.981,1.000] 0.075 0.45 9.76 5000. 00 8. 88
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Table 8 Standardization decision matrix

Hir R/’km RESM/km R;y/dB P,/107° P, AR/km R, /km Ap/(m-s7!) V/(m-s™') €
X, 032 0.031 0. 408 [0.241,0.242]  [0.784,0.750] 0.239  0.007 1. 000 0.979 0. 963
X, 0.167 0.030 0. 460 [0.990,1.000] [0.994,0.972] 1.000 1.000 0. 541 0. 320 0. 956
X, 0.737 0. 061 0.516 [0.264,0.264]  [0.846,0.901] 0.268  0.007 0. 489 1. 000 1. 000
X, 0317 1. 000 0.708 [0.791,0.703]  [1.000,1.000] 0.268  0.235 0.328 0. 186 0. 620
X;  1.000 0.103 1. 000 [0.483,0.515] [0.994,0.972] 0.573  0.007 0.526 0. 930 0. 746
®9 &1TBHEMS,S,CLHE Bk, WAL B RWR/ESM 45 48 4k i 47 R 1 25 Bk

Table 9 The values of S* ,S~,CL of each target

Bir St S- CL

X, 0.0281 0.3234 0.9200
X, 0. 0000 0.3515 1. 0000
X, 0. 0949 0. 2566 0.7300
X, 0.3515 0. 0000 0. 0000
Xs 0.2197 0.1318 0.3750
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