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A Takagi—Sugeno—-Kang Fuzzy Approach to Noise Jamming Detection

ZHANG Jian,ZHOU Xingjian, LU Jianchuan
(Southwest China Institute of Electronic Technology , Chengdu 610036, China)

Abstract : This paper proposes a Takagi—Sugeno—Kang( TSK) fuzzy approach to detect if there is artificial
noise mixed in the radio channel. The TSK fuzzy system needs to build a training sequence by sampling the
signal with and without artificial noise separately and arranging it properly. The training sequence makes
the TSK fuzzy system study the character of noise from different generating sources by adjusting the polyno-
mial coefficients of fuzzy rules and enables it to detect the artificial noise interference. The test of the ap-
proach in a radio demonstrates that the proposed method can detect the artificial noise correctly even the
automatic gain control of radio has reduced its power to the same level as that of thermal noise.

Key words :interference detection ; Takagi—Sugeno—Kang fuzzy set;noise jamming

1 3 T TS LA F R T EAFEW , EEXEAR R
B AR T2 i (SR B R ToLk (5 R4 TR AR R T TP 5 e R 2 = il 5 R Gk sl

(7 R TR B A K T B 1 46 A )5 T L 2 4% 25 Mk ek WA R B0 BGE AR, T R I R A R SE P

WEME . AF0E (S RGN R L se  (RARZDU TR AT AOCHE

Y P BOCLOE 15 PR 7 0 S 2%, & M s FE R TR AL AP TPl 5 S A Tz

il

*  UWTFR HHEE:2015-09-18 ;1B H#H:2016-01-04 Received date;2015-09-18; Revised date:2016-01-04
EEUIR: B £.5 5% FAE0 H (9140C020203150€02005)
Foundation Item:The National Defense Key Laboratory Fund(9140C020203150C02005 )
w#%  JBIEEE : swordisme@ 163. com Corresponding author ; swordisme@ 163. com

- 151 -



www. teleonline. cn

HLTRE A

2016 4F

FE N T AR & i — A s T
oA A BB 5T " BE KGN 7 A S Urkowitz
520 20 60 4EACEE T 1Y, ARG IR S I RE
ERIES NN S| R P ey e i i 2/ )
AR R R LAk, R B DU ARAS 1Tz i N
FHS AR R G 0 92 s £ 7 B B 1 JR) R 4 %F
RIS R 1) IR 52 M 7 A 7 P ) 352 R SR, L M
TET AN FEMUE R RSB A5 I AR M
I RE ARSI VE R E ARG, 7E0d M VR IB S
NV R G WG G HEAT RIS T R BT
SR SFPRAEAE S Gt B — o 0 A
PR 3 Ao S S PR AR G T 7 1k U B 3P R AR ALE
RTINS0 ph T SR P AR e R A X oA e 7 A
SR B X R T R A X MR RS T TG T RE
R 7k AE R TR P FE A5 5 R DA — 2~ T
Jr B 41w, H A A A B LI R T RE R AR I
SCHR[ 9 ] 4 1 — ol X0 BIR B R 2 4000 476 24
SPRSARFE DR B RS I B0, ) BUTT IR ) R e G I v
PEATHUR , A G PR R AE S A T 2 — 2D AG I, 7T LA
FERRGE AL, S TR S AP 7 225 MR A 1
YA 7 v s ] LUAS 250 v ik RE A DN 7 92 14 Jeg R
PR YT S A R A R e TS
W, o TR A B R, A H] Eikde
HH A2 R RE TR PR A A I 77 3%, OF Hoeh T4
WCAILA 19 Bl i 42 ] LA B E 3 2880 1 1 5 i), 1 4t e
P ARSI RS /IR Y R A A — S, 48 XA
§eai R NN RN AN

A SCHR[ 13 1, B INTESD S L A AT AT BEAIL
FRGEEAH T AR I R GORWE SRR A,
TR BRI, AR SO RS 25 1) E A 4 J7 v 0 He o3
DI S R DN B 7 R e S (T o
orAr R, R E eR O™ AR B D BEBIL R 54 S Nl
TR RS S AR AE W] A A RG], R T
TSK ( Takagi—Sugeno—Kang ) 5 45 & #4785 =01 2k
SR AT LA RO s B A T E S A e
Xof S SR A AR 1 A T 20 i 2 B ARG 0 7 9 HE A A
R, EHE A A 2l 5 R A R TR
W0, F T RO 2, A SRR T R TR T
AR S IFA R, Jok A IS b &

2 REZEEE THFHERESHE
X N WS AR 5 i s e A al LR
- 152 -

P S DS SBAH S R 3 A e o T 12k X AR
SRR AN M TGS, IRTEEIE TR
B I bR 507 A 4 D B LR 75 T B 41, R
AR SRR AL, 55 17 A B IR T — A
T 72 BRI, T DASERR 418 4 B AR S S ) A 5,
SRR AN N MRS TR I RRIE R R . X T
R RS S, /] LA —H L EUF A | «, |
(i=1,2,- ,N)Fm, DIRAERIFE Y e/ NER I [E]
LRI AT L A B d dERARS S T
X=[x,x_ %] (1)
L1 XS Hh PRl R 75 5 A AR N Dy I
AT RAIRGE S 34T 1 IR A

60

401 ;19
rile Y [ 5
20|34

0 !r:f';

RIEE

UE
—20[} §
[

—0|!;HE

|
I
!
3 4 5
fi(rades )
(b) Hk

BT AU T S A

Fig. 1 Signal analysis in time—frequency domain
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Fig. 3 Test performance of noise interference detection

of TSK fussy system
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