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A Feature-Level Fusion Recognition Algorithm of
Radar Operation Mode Based on D-S Evidence Theory
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(1.Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China;
2.Unit 95959, Beijing 100072, China)

Abstract; Aimed at the problems that the electromagnetic environments are becoming more complex day by
day, and the radar operation mode recognition is of the limitations, a feature-level fusion recognition algo-
rithm of radar operation mode based on D-S evidence theory is presented to overcome the limitations of rec-
ognition method on single-platform under condition of the background of multi-platforms cooperative com-
bat. Firstly, the BPAF (Basic Probability Assignment Function) is gotten with the member function.
Then, according to the Dempster fusion rule, the fusion among platforms and the fusion among parame-
ters are carried out successively. Finally, the radar operation mode is recognized by fusion results and deci-
sion rule of radar mode. Through the simulation experiments, the recognition rate of multi-platform is av-
eragely increased by 27%. The result shows that the method can improve the performance of recognition
effectively.
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Fig.1 Thesketch of feature-level fusion
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Tab.1 Parameters of typical radar operation modes

#xX  PRF/kHz PW/ps (& H/% kb ESE L
u,  100~300 1~3 10~30 1~13
s 2~20 1~200 0.1~10 1~16 384
us 8~300 0.1~20  0.1~25 1~256
u, 10~20 0.1~0.5 0.1~1 1~5

AR APl g 0L B TR R B TR L 150 3R 1 807 4
3R 4 Fh TRk AR A %R % E . ESM1,ESM2.,
ESM3 (1) 3 4~ A1 20 A% B2 I 110 58 5 VR 2 KO8
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PR il G B, 4% A% B AR 1 7T 5E M AR U AR
W, =(w,s wos wy) BRAPIHPE w, =w, =
wy =1/3, T TAEBE A E F b, A 8 TAER
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BPAF 5HAth T/E#E BPAF 22 dis=0.1,
2.1 EFEITEENXIRHLE

F B #8 A AR G 7E B AR RO o, 193
TE + 3 AL IR AR 4 1 2 808U L35 2,

2 EEBHNERE

Tab.2 Sample measured by sensors

ESM  PREF/kHz  PW/us Az / % BkobE4ELL
ESM1 5 121 6 4095
ESM2 7 95 4 1 800
ESM3 10 154 3 7790

¥ 3 2 B0 SR T P eR B AR SR B eR AL AR A
BASHN BPAF, % 3 4 M T 3 MERE
B A B OCHE S 19 BPAF, Jo m (0) £
R E TAERU BPAF,

®3 BBV SHBEER BPAF
Tab.3 The BPAF confirmed by sample

N BPAF
ESM HIRBH
M (uy) M (uy) M (uy) M(u,) M)
PRF 0.008 7 0.234 6 0.020 5 0.139 8 0.596 4
PW 0.059 9 0.166 3 0.094 7 0.097 0 0.582 1
ESM1
m 2 0.053 2 0.147 1 0.184 0 0.043 7 0.571 9
Jok o 4 e 0.027 3 0.331 6 0.032°5 0.029 5 0.579 0
PRF 0.008 6 0.216 2 0.023 4 0.161 5 0.590 3
PW 0.062 5 0.134 5 0.101 2 0.108 9 0.592 9
ESM?2 )
A L 0.045 8 0.184 1 0.152 6 0.029 0 0.588 4
Jok w4 Lt 0.050 9 0.215 4 0.041 2 0.036 8 0.579 0
PRF 0.009 9 0.175 7 0.027 5 0.192 2 0.594 7
PW 0.055 0 0.227 5 0.078 3 0.075 3 0.564 0
ESM3
ey 0.042 6 0.223 8 0.136 2 0.021 9 0.575 5
Jok  E 455 L 0.021 0 0.362 5 0.024 0 0.021 8 0.570 8
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A B 25 5ok Bl a5 B A, N B
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Tab.4 Therecognition result within platforms and parameters

Wik SH BPAF U 5
" M (u)) M () MCuy) M) M@ :
PRF 0.012 5 0.394 3 0.033 7 0.290 6 0.269 0 RiE
PW 0.092 2 0.330 9 0.150 0 0.154 2 0.2727 RE
hi 2S5 H 0.070 0 0.341 2 0.279 4 0.045 5 0.263 9 A
Jok o Hs 45 L 0.043 5 0.618 3 0.043 4 0.039 0 0.255 9 ANE
B 0.021 3 0.828 0 0.063 4 0.067 4  0.019 8 us
5 HTARMARIERESTERMERIIER
Tab.5 Therecognition result of single-platform and multi-platforms
ESM BPAF g
M (u,) M(u,) M Cus) M Cu,) M6
ESM1 0.054 7 0.495 5 0.132 3 0.122 6 0.194 9 us
ESM2 0.066 9 0.425 0 0.139 0 0.148 2 0.221 0 A
ESM3 0.043 9 0.566 5 0.097 0 0.111 6 0.181 1 s
[ 0.021 3 0.828 0 0.063 4 0.0674  0.019 8 u,
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£ Rl G TR I SRk B A B OE TR I 3R 4 )
ESM1.ESM2 il ESM3 V¥4 5 25.82% ,28.26 %,
28.63%
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Tab.6 Therecognition rate of different radar operation mode

ESM  «, s s s Ty
ESM1 59.82  54.64  62.08  94.48  67.75
ESM2 57.39  54.86  61.24  87.74  65.31
ESM3 56.38  55.56  62.27  85.56  64.94
W4 98.19 84.32  91.76 100 93.57
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