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Abstract

Multi-Coupled Chaos Synchronization and Communication Based on
Optoelectronic Feedback Delay
Hu Hanping Chen Xiaofeng Su Wel

Xie Feilong Gao Xiaojing
(School of Automation , Huazhong University of Science and Technology, Wuhan , Hubei 430074, China)
the security of the system

In order to achieve a stable, isochronous and synchronous multi-coupled chaos communication, a
. The synchronization characteristics,

bidirectional chaos communication system and a multi-coupled chaos synchronization model using optoelectronic
feedback delay are proposed. The time delay and chaos modulation encryption technology are introduced to increase

safety performances and communication
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performances of the system are numerically analyzed. The results show that the stable isochronous synchronization

=]

can be observed after a very short time. What's more, the changes of the delay time, powers of information signals,
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powers of laser optical signals and phases have not bad influences on the system qualities, namely these parameters
OCIS codes
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can be used as keys to improve the security of the system. The proposed bidirectional communication system can be
extended to a multi-coupled communication system which meets a certain topological structure, and we speculate that
with the increase of the dots in network, the complexity of the system increases
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LD: laser; MZ: Mach-Zehnder modulator;
C: coupler; D: fiber delay; BS: beam splitter;
OA: optical isolator; PD: electrophotonic detector;
RF: radio frequency; M: mirror; F: channel

m,(H)-m (1)

O FEL S5 A B A 0L 1] T o 0 {5 28 48 1 22 R A 1 [
AR L I 30 3 WA Y B 3R R ) 9 YR T B T 4%
Hh H T i e R A R P AR

2 MG RGBT

FEF o S5 AR R A L 1 T T 1 AR SRR A
1R . A8 B A X0 BE AT RAFE Ry % % i S
A DU Ry $ 0 » S TR A4 AR A R AR
i A RS 2 0. WO LDL h S 6ok A .
A A 5 e 3l 2 B 4R 1k XL & OB MR S AR
o MZ1 AR 5 - MZ1 i 5 5 o (o GRIE
PO FEBAES my (i@ C1 #4435t D1 J538
it BSL # 1= 1 Fe AR 43 5 0 — il &3 F12 %5k
L7 — R4t D3 Fl it F21 S0 s & 7 5
SHIE .40 PD1 A1 RFL JG54E R MZ1 RO UK 3l JE
A T A A v R Al R X (R Bl R R T e
JE) T8 Bt LR A

my(t) MZ2 LD2
Cc2
D2y 0 4
@{352 Chbias
D4
RF amplifier
PD2 sender/receiver

m,(D)-m,(t)

L T S 45 A R i1 0L 1] TR 8 A5 AR R 2

Fig. 1 Structure of bidirectional chaos communication system based on optoelectronic feedback delay
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