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Table 2 Thresholds and reliability analysis of different systems

under white Gaussian noise

Threshold for ~ Threshold for

Mean and Threshold
. System systems systems o
variance . . . . reliability
without noise witht noise
(5) F,=0.8364  F}=0.8258 93%
n=0 _ '
6 =0.7526 =0.743 91%
s=0on O fi ’
(3) £,=0.9 /4=0.88 92.5%
(5) F,=0.8364  F2=0.8092 91%
n=0 _ 0
6 =0.7526 =0.725 91%
L O £ ‘
(3) fa=0.9 £2=0.87 90%
(5) F,=0.8364  F3=0.7895 85.5%
=0
H o (6)  [,=07526  f=0.7006  83.6%
o’ =0.

(3) f4=0.9 /3=0.85 89.5%

Duffing RGEFIZA5EE Lorenz RYEFH R GE
AHAZ (ZRGE IR THIR AR BRAT 31 R BPIR S ) 19 B (B R
PUNBCEBAE 5 AR (R T 226 Lorenz R 482 A1 H]
ARG G| F RO AR (RGE A E— S 1
11z Sl 8 BIAEAE AR5 | 193 3l ) i1l FUHE,
AN 155 B IR AE. B 2% 2 AT 15, ZEAS TR 1
55155 Z BN Z G2 oI ACKH [ 50 32 0 1 30 1
PG, RGBT AE A R 48 58 2 g8t AR
TS Lorenz REGE, TEMMAIIE R 0,772 0.1
() 5 I U 75 5, Duffing 58 48 A1 32 #5828 Lorenz 3
G B U (A AT A5 5090 0 85.5% 1 83.6% , i ek
BEZK Lorenz 25t 89.5% ,gﬁlﬁTiﬁﬁ?@ Lorenz %&
48 HdE SRR T SR N UG S 2
4.2 B3 Lorenz RGSIELE 47

AL ARSI XA SR R G AT BT
STk Lorenz &4t . Duffing R4 Z2 Lorenz
RYEME AT T XTI, 07 AR ANER 3 PR,

FAXE TR R e AR S R B 5 18 IR 5 2
) Duffing RGEHAAZ 15 Lorenz REE, FIH K51
T A B A ke EU 155 I AR S S B ek 2k
Lorenz R GeXH U559 18 (55 5N BBURK , RIS 15 I
R A _FRAELMESh ) R iy, 226 Lorenz



580 T

5 of W %

2019 555 17 %

RGBSR G KAWL,
*3 ARARFGIRANMBESHRAII LS
Table 3 Comparative analysis of the effect of different systems

on weak signal identification

Threshold of

Variance System signal amplitude SNR(dB)
(5) 0.0004 -40
02=0.001 (6) 0.0003 -43
(4) 0.0002 -46
(5) 0.002 -37
02=0.01 (6) 0.002 -37
(4) 0.002 -37
(5) 0.02 -27
a?=0.1 (6) 0.03 -23
(4) 0.01 -33
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APPLICATION OF IMPROVED LORENZ-LIKE SYSTEM
IN RECOGNITION OF WEAK HARMONIC SIGNAL "

Zhao Zhijie'” Tian Ruilan'"  Yang Zefeng' Wang Qiubao'” Du Yichang’
( L.Institute of Nonlinear Dynamics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
(2.Department of Mathematics and Physics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract An improved Lorenz-like system was constructed for weak harmonic signal recognition in strong noise.
Applying the law of large numbers, the thresholds were calculated from the bifurcation diagrams, and the mode of
statistical data was taken as the critical value. The influence of the noise on the thresholds was also revealed. The
amplitude of the weak harmonic signal was identified by the threshold difference of the change in the number of
attractors detected before and after adding the weak harmonic signal to the system. The results showed that the re-
liability and accuracy was 89.5% and the minimum signal-to-noise ratio( SNR) was —33dB. Compared to the Duf-
fing system and the controlled Lorenz-like system, the improved Lorenz-like system had the advantages of higher
threshold reliability, lower SNR and lower detection threshold, which was more suitable for identifying signal pa-
rameters in strong noise. Additionally, the theoretical results were validated by the analog circuit of the improved

Lorenz-like system created by Multisim software.

Key words improved Lorenz-like system, attractor, bifurcation diagram, threshold reliability, analog

circuit
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