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Electromagnetic Environment Complex Evaluation Based on

S-transform and PNN
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2.School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, Chinaj; )

Abstract; For electromagnetic environment complex evaluation, a novel evaluation method was
proposed based on S-transform and probabilistic neural network (PNN). S-transform was applied to per-
form time-frequency analysis on the electromagnetic environment disturbance samples, the evaluation pa-
rameters such as time occupation, frequency occupation and energy occupation of the samples were extrac-
ted synchronously, physical interpretation of each parameter was analyzed, and the calculation formulas of
them were shown. At the same time, frequency coincidence, modulation similarity and background noise in-
tensity were selected as important evaluation indicators. These parameters were then used to train a PNN
which was adopted to evaluate environmental complexity. The simulation results show that the proposed
method has integrity of parameter extraction and relatively high evaluation accuracy,and it can also give
excellent evaluation for high level noises background and small training set.
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domain and energy-domain of electromagnetic signals
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Tab.1 Parameter standard of electromagnetic environment complexity
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Tab.2 Evaluation index and result
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Tab.3 Evaluation result of different evaluation methods

w— prE———— - -
oo RS S T Bl N S S S -
BRI il GAER GAER Wil SA%FHR RIBER
1 —EZ F, =20%.T, =40%.E, =50%.S, =20%.C, = 20%.M, = 20% 0.5 —M&Z FTkEEHh 2 —wE 0%
2 BB F, =50%.T, =40%.E, =50%,S, = 20%,C, = 40%.M, = 30% —0.4 #&% FTEEH 4 BEER 0%
3 WEHEZ F,=60%.T, =8%.E, =50%.S, =50%.C, =70%.M, =60% —0.5 #&KE& FEEFEH 6 dHEER  53%
4 WEHEL F,=80%.T, =80%.E, =50%.S, =80%.C, = 90%.M, =70% —0.7 W|HELH TEMr 8 J|WEE 2%




A LT SR 5 PNIN (W HIURE PR 85 2 2% B PP AL

129

4 & it

AR AYEET S AR HM PNN B R 3R 58 52
ZRPEVPAL T 1l W A5 5 25T S AR (A i JaK
o FHEE AU TR A RE B T 3 A28 —
AEMARZ R D Tt TSRO S 4 A
AR ZE 5 HE T A0 5 T A5 B i A s AR B A
TR AR o T SE PR A R AR B A0 BAR R
S5 BA) VAL SEMIARS 9 21 5 >R ] PNIN X H B 05 26
PIATRE RN WG T AL G875 6 % 2 B R I
TR K | T IO 5 2 1) e . (15 LS G S TR 4G
HERH 125 REAE W SR A D L SR OO HAT
TSRO Y REA SR BOE SRR ik 250 58
BN 2 A LGRS L T B0 IO AL BE AE A PP A

S22 3Lk

[1] TETLEY W H. Analytical prediction of electromagnetic envi-
ronments[ ] |.IEEE Transactions on Communications Systems,
1961,9(2): 175—185.

(2] EENEFS, 8. 53 i RE PR B8 5 WA 2= M 43 A7 45 1P A
L. BB A 5 2010, 38(3) : 19— 25.

WANG  Zhigang, WANG Fang, ZHAO Zhigiang.

battlefield electromagnetic environment complexity of objective

The

analysis and evaluation[ ] ].Modern Defence Technology, 2010,
38(3):19—25. (In Chinese)

(3] HERH S T2 A BT i I N i 4 PR B A e i B TP A
()] 35 #5007 31, 2008, 30(5) : 106—110.
DONG Zhiyong, LI Qiang. Complexity evaluation of artificial
electromagnetism environment based on AHP[J]. Command
Control &. Simulation,2008,30(5):106—110. (In Chinese)

(4] FRAMS. IR AbR. H B PR BE 52 2% 88 58 o 43 B 5 1 0 9 [ 0 e
2#4,2009,25(3) :25—27.
DAI Hepeng, SU Donglin. Study of the complexity evaluation
on electromagnetism environment[ ] |. Journal of Microwaves,
2009,25(3):25—27. (In Chinese)

(5] ERZHNI IR 83 i il PR B 52 Ze v e PP Al Ty i wFoe [0 ). s
FA5 BXHHAR 2008,23(2) :50—53.
WANG Zhigang, HE Jun. The research of battlefield electro-
magnetic environment complexity quantitative evaluation
method[ ] ]. Electronic Information Warfare Technology, 2008,
23(2):50—53. (In Chinese)

(6] &t 2, PLFH . 55 36 GMAL, DAY 1% i 1 A 85 2 2%
JEBEN T L L) ).k Iy 545 . 2012, 37(11) : 33— 36.

7]

(8]

(9]

[10]

[11]

[12]

[13]

LIAN Shiwei, LI Xiuhe, SHEN
complexity prediction of electromagnetic environment based on
GM(1, 1) [J]. Fire Control & Command Control, 2012, 37
(11):33—36. (In Chinese)

S N o S R LR 8 78 -2/ - R A B (=R SRS
SEPT ) R G HAA 4R . 2012, 24(2) £ 394—397.

GU Youlin, ZHANG Zhi, WANG Wei. et al. Research and

simulation implementation of electromagnetic environment

Yang, et al. Study on

complex evaluation algorithm [ J ]. Journal of System
Simulation,2012,24(2) :394—397. (In Chinese)

XIS B & XUEEAR » 55, 58 TV SOSORE 4 37 B I PR 58 03 Al
#rE] RGE TR 58 FHAR,2011,33(5) :1059—1062.
LIU Yi, ZHAO Jin, LIU Jianan, et al. Novel battlefield elec-
tromagnetic environment classification method based on
combat efficacy of weapon systems [J]. Systems Engineering
and Electronics,2011,33(5):1059—1062. (In Chinese)

FHSE ATIEN L RS OREE ST S AR AT 06 53 iR v
Py LT 34, 2013, 62(14) : 148702,

YIN Baigiang. HE Yigang, WU Xianmin. A method for magne-
tocardiograms filtering based on singular value decomposition
and generalized S-transform[]J] . Acta Phys Sin,2013,62(14):
148702. (In Chinese)

FHE AT, EAER, 5. T/ DT FIAE S 2 1 2%
R TR = AR M RIS W T 2 L) . B TR R
2016,31(17):102—112.

YU Shengbao, HE Jianlong, WANG Ruijia, et al. Fault diag-
nosis of electromagnetic three-Level inverter based on wavelet
packet analysis and probabilistic neural networks [J]. Transac-
tions of China Electrotechnical Society, 2016, 31(17):102 —
112. (In Chinese)

STOCKWEL R G,MANSINHA L,LOWE R P . Localization
of the complex spectrum: The S - transform [ J J]. IEEE
Transaction on Signal Processing,2002,44(4):998—1001.
FER EWER TR P A FET S AR B AR 4 i) L R B
wEZWAIP LT ] W R B A= 2009, 36
(4).38—42.

TANG Qiu, WANG Yaonan, GUO Siyu, et al. Power quality
disturbance classification based on S transform and Fourier
transform [J]. Journal of Hunan University: Natural Sciences,
2009,36(4): 38—42. (In Chinese)

F U AR F LS P R B AR AR [ ] i
BlafeEdR,2013,28(4) : 744—748.

WANG Yueqing, WANG Jian, WANG Fan, et al. A method
for quantificational analysis for complex electromagnetic envi-
ronment[ ] |. Chinese Journal of Radio Science, 2013, 28 (4);
744—748. (In Chinese)



	2017年第10期正文_部分123
	2017年第10期正文_部分124
	2017年第10期正文_部分125
	2017年第10期正文_部分126
	2017年第10期正文_部分127
	2017年第10期正文_部分128
	2017年第10期正文_部分129

