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Fig. 1 waveform of pulse signal
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Fig.2 System phase portrait when the input signal is white noise

P =9.8 x 10" W (¥ =5 351 (10 P I, 22 G tH ISR Oy
RIAET. 2 d(t) =ps(wt) , 2 p i 0 ZHHE K
CERIEI 0.5 x107°) , R Gk Lk % A A2 4k
=1 x 10 70 5 AfE S HIRAL TR AR 5 16
EE,anE 3 B (R S B AR N ARG S,
FOAZS IR (s 250 POIRZS ) B W1 2 JA S0 AL
npd 4 froR. R, i W R SR A B R N AR
SE A S BV AT ) R ARG B s SRk o 4 5



%14

EAEATEE FET 3245 Lorenz R GEMHUE K b 554 I 51

FEAATAE. BEAMIL AT i 28 S8 ST 1 2847 050
G VAESBIA N 3

04

u (y'V

:;'f,'l |
‘ ]T VM]W M \\\, i ‘ Ul

03

04
0 005 01 015 02 025 03 035 04 045 05

s

3 TREEIKIE S A S

Fig.3  White noise signal including weak periodic pulse signal in it
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DETECTION OF WEAK PULSE SIGNALS BASED
ON A CONTROLLED LORENZ SYSTEM *
Wang Deshi Chen Long Shi Yuedong
( Weaponry Engineering Department, Naval University of Engineering, Wuhan 430033)
Abstract Based on the principle about suppression of chaos with parametric nonresonant drive in the Lorenz sys-

tem, the detection of weak periodic pulse signals in strong noise was realized. Periodic pulse signal, whose fre-
quency is much more larger than the system characteristic frequency, was introduced as the system internal drive
signal. According to the parametric equivalent relation obtained by the averaging method and renormalization
method between the controlled Lorenz system and the original system, the critical value of detection parameter
was determined. Simulations results show that rather low signal-to-noise ratio in detection can be obtained by the
proposed system. This method can predict the range of parameter threshold by theoretical analysis result. The de-
tection scheme is simple and feasible, which is fit for generalization and application in object detection and fault
diagnosis.
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