%40 B 1 bl R Vol. 40 No. 1
2011451 H ACTA PHOTONICA SINICA January 2011

XEHE.1004-4213(2011)01-0055-6

Sl 4 s F A I R G 4 A £ R S 5

#]7%-3151’29)%]’]‘7%7 L4 E!
(1 B\ TR S ERSITEN TR, 1 200093)
(2 YLPEIRTE R % W3 S50 f5 i F 2% ./ & 330022)

W OB BT — AT b % 0 3E M K A LA AR R AL R A4S A . B A R i AE
AARR A RAERB AL HELE A2 . 2 OELARNE "2 . ZARLAFLRLERZ . HT
FA AR GEE. NGB TS EE RN 6%k fe AR £ M D7 ik BAB AT =
ARG BRI AEMAA . SN TIEME AN EERE, Fik—F R T k454 Mt iRk
SRS R0 Yo, 2RI R R A 85 B AME R R E AR R S Y & K
RN o R G AL 9 R T i 25 R 3B A5 5

R L ABAZTRIER P 43 F RS 5 2L R

B4 E S . TN248. 4; TN929. 1;0437 XERARIRED . A doi:10. 3788/gzxb20114001. 0055

. S 5 5 2 £ 10 it SCHR L 14-16 T3 40 B
ST 2T €6, ORI 2 2 O ) 25 % £ 13
R R Sk AT B B R S P TR RO T L S T 1 2R SR Al Al S 2 A
TR 17 EL 8 A SR TR AR 00 SIS A L A AUBSE 2 P R 7 A
i G T 1 5 00 WP % 07 o LA B R AR RO R A B A B R
P AR A P R A A ok SO R B B9 R W 4 & ] ( Wavelength  Division
HLE G VE A DB B 6 MR B 6 R B F % Multiplexing, WDM) 1 i 43 & i ( Time Division
HE B A 1  RZE IR AR P BRAE B Multiplexing, TDM) , B {1175 5 % 70 3% 1 1 B 308 47
O B PRIV 0 B A 125 B . % FLUR D0 T80 2 £ 30 1 010 £ 4 B A5 56 0
TR T R G R P 0 T AR R R A E RO D AR SCHR I T — R T O 2 1
VAR RS R TR SRR S B S o e AE I R A T LA R B AN A A
Yo B 7 % AR SRR G AR ST iE 7 A S S A I 1260 3 7 A S R0 i 5
S IE MR T AR N T 5 RURAR SR o B B T = 4 B 1 6 T 5 A T i
P30 J 2 TR [ B A AR 2 S R B 6 — S5 T ORET f b P X S 3 9 3 .
S0 53R B A 157 R 2 ‘
VLR 1200 G B RS E gy ) R B AR
BOSCH S AMRE T 100 5 CRR10T4 I T M 1.1 R4
T o4 2 1 SR ) 2 A 7 % LR A e 1y N I A OG5 2 e 45 4 e
T 28 7 2 1 AR S AT OGS0 AR R e LRI LA T 4 B Bk S RO
T2 b 5 25 5 B AR RS TRE Wb L 0 ELAE O BT . SR Lo e 2 M B 1 28 i R B T 4
ZGAR L S HOR TR MOE R T E TR B KERE R [ B o U5 9K 3 M 5 9 B 28 (Electrical
T £ A 2 1 IX 3K Optical Modulator, EOM) , i H: T 7 i B JE £k 1
RS0 E T B G LRSS E & T EOM f9F 3 i L £ EOM

ELWA . L ii R A5 H (No. 09YZ223) Fl_L i 11 5 78 45 41 37 25 4 (No. JWCXSL0901) ¥ B
FE—1EE W4 979 L PRI A LW A, FEHFSE Y [ AR T 6@ £ . Email:jxnuhjj@126. com

5 Vil S ZE 0 (1967 —) T3 08 T, E TS O 1) R 065E £5 BS S H R B UK. Email: junshanma@163. com
r#s B8 :2010- 06— 18; & B B #A:2010- 08— 27



56 P R S 10 &

X R — BBICIR s » b BRI N 2% B33 S B ik 4% 3
6% ) 2 L) 2 08 A5 5 T AR N S S S0 BT AT 8 o ok S
LAY - N % EOM i i A s — &6 50 28 40 O At % 4

S5t 2 s WOE AR B O B St 75 — o 2O 2F
et Jo e 4 A FL A 5 TE AR IGROE A

i ' SL1 [ PD | i
Original message 1 [PD || ———=—==--—w—— ——, !
m@ | * =5 ___HEOMI b
——1——*;'————'::::+_U_55_r] = 3 __I |
m@ | o L EOM2]=
N ==
| === =1
| i

N

Optical fiber

]
M T #®UserN S

__________ e VAR |

Bl AR FEEEtaRGRBRESHLARERARRER

Fig. 1 Scheme diagram for multiplexed chaos communication system of

nonlinear optoelectronic feedbacks with delays modulated by signals
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Fig. 3 Chaotic output waveform and synchronization error

of transmitting laser
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Multiplexed Chaos Synchronization Communication System
with Nonlinear Delayed Optoelectronic Feedbacks

HU Ju-ju'?,ZHOU Xiao-yong' s MA Jun-shan'
(1 School of Optical-Electrical and Computer Engineering ,University of Shanghai for
Science and Technology ,Shanghai 200093, China)
(2 Department of Physics,Jiangxi Normal University  Nanchang 330022 ,China)

Abstract: A hyper dimensional multiplexed chaos communication system was proposed based on nonlinear
delayed feedbacks of electrooptical modulator. Different from traditional chaos communication system, the
chaotic waveform is not produced by the semiconductor but by the electro-optical modulator. The scheme is
advantageous of high nonlinear dimension, easily reproduced and manipulated accurately. The encryption
method of signals modulating feedback delays and cross-correlation decryption method were illustrated.
High rates of multiplexing and demultiplexing were numerically simulated for three channels. The main
factor for error bit rate was analyzed. The influence of optical fiber on the multiplexed chaos communication
system was further investigated. The research results indicate that the influence of optical fiber on chaos
synchronization can be reduced significantly and the original signals can be recovered successfully as long as
corresponding gain compensation schemes are adopted.

Key words: Multiplexed communication; Chaos synchronization;Signal modulating; Delayed feedback





