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Effect of cross talk on multichannel chaotic optical commun ication systems

L1 Feng, PAN Wei, LUO B in, TAO Yuan, JAANG N ingySHAO Yu-ting
(School of Infomation Science & Technology, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Inorder o study the effect of the cross talk on synchmnization and decoding, a multichannel chaotic optical
communication system was established based on vertical-cavity surfacé<emvitting lasers(VCSEL s). Based on the corresponding rate
equations, similarity index was used © evaluate the synchronization” performance, and 2 5Gbit/s message coding/decoding of
chaotic masking method was numerically analyzed The results'shoi that the system can get better synchronization qualitywith less
relative injection strength and more channel interval The\synchmnization perfomance of dual-channel system decreases obviously
compared with master-slave single channel system, and changes little when the channel number increases The signals can be

correctly recovered when the synchronization is gooed _enough
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Fig 1  Schematic diagram of multichannel optical chaotic communication
system

laser, TL) Hi R W IR Y6 2 Y g 2 8% (optical imlabr,
oNJg LURFEHE T 5 A G S R
WAHLE A RS 550 B AR R, mT AR e b B e T 48k
o et R FNRHLE 5RO KA (beam plitter, BS)
SEAWR  — RS HEEERE GBS S 5
(wavelength dicision multip lexer, WDM ) # & 1k [7] —1%
W ImIE IR S D IR L E R
JaEAFEWOHOEES (receiving laser, RL) IR JIE H ;5
—R GO A S  REUE -G R .
B S AR IR E JE B 4% (low pass filfer, LPF) ,
A WA S5 TR s R B8 S AR ALV R 1%
RGN B 2R v E TR FE ORI o
RHHOEH

dP#:t) :[F|TZGti _?:,L] Py (1) +BspBNfi(t) D

222 R (D Py (- ) c0s[8,(0 7 (1)

in

M __1 _1 &t ti (t - Text)
dt ~ 9 B{F|T1Gu - ‘CpJ ¥ 3 ’ Pt:i ) X
sin[ 8, ()] (2)
NG ()1 NG
dt - qV - T, - Gti Pti (t) (3)

05 () = 0T + Py () - P4 (t- Teq) (4)
PO -

dp, (1)
= I'\I" -
dt [ | zGr

—1J P, () +ByBN? (1) +

T

22% JP (O Py (- ) coS[O (D] (5)

sin[6, (9 1]
dN. () 1 NG (D)
dt _qV - T, - Grpr(t) (7)

0i () =- Aw;t + Wy Tinj +¢ () - by (t- Tinj)  (8)
2 FhR o AR A SR EROROGAS | iR R
TARKGEE. P(OENTHE, ¢ ()ELHMEL,

do. () 1 1 —_ki i (- Ting)
dt _ZB“[F'FzG' ) rJ ) ;rm P()

N ()R THE T T, 2 50 R R e
PREIE 7, «, AWOEIE 6T F 1, 8. A2 T8 B TE
T BN H KRR T B NS E AN T, v AR
XARFR , GRoRI ], CABOGEs TR, g
fif v AR T H . I G AT U HIE K
Ger = Vyot OG[N, (1) /N 1/[1 - ey P, (1) T, ATy
SR | oy AOBIE S REL, Ny BRI TE
e WIEAEEAGH T o ke ISt S 0 ZRAE SR
T Fl T AT AE A R A Fp A e — & P 75 I
],k ABTEA BB FRAEA R R | <,
BENIER HHE © =00 Aw, =0, - o, /& K5TH
SRS EAMOROE AR IR R . W T2 FIERS Af
=d Axl 2, ok .

A7 AP T ERL ) LR 2 B WL SCHR [5]. 3EHUR
BRENEN Koo =1 XU072 T =2 X107 ° s /EE W RL
5 M, F2E EMRMOO A HESE 850mm IEASRIE N
k =5 X107 % ERAHROCELA TR S5  HiE
ANRBHFREG 1 =k, 1k HHEXTEABE Hf m =
2,3, e

E R AR E A S R Bk AL

p(AY) =
AP (D - P (Y >][P (t-AY) - <P ()]
dp (- P (91" AP (1-00 - <P (9]
(9)
A OFIRIHEEE A O R ECR E . S0, At=0
(RS R 50 ) I PRl ABUE R I 1S i (H
FEAEAR R AL FAIUR AT I R BN REAS 1 S ik
BICBIREUE o BrESCHR @B IER 25 —AE0 s
B wok I SR O A AR AL -
wo=p(0) - ¢ P, (D) - <P (D) ) P (t) - <P (D)
max[P, (1) ] max[P, (1) ]

(10)

1/2

>

20100

HeAH 3EEIRTERE RIS LA &
SRR IR SR WA 20X 5 n =0 1,Af
=100GHZ, HUD IR RN Ny <k <hyo BIRFELE
FHNAAEEN T RLS T, (BEREE S, TR IFIA]
# o HMWEHRAHER H B TIHEABCRER | RL A IE
JEERT T, JETEEE . 3MEES L, 105
HAE RLA AR AT RLTEH g i 4 i
SE AR A AL L Y o RS T, T, AR TS
FIHAAERT RLIEA A, X L, B/EH
RN o NEAASHAEAFFIE R T RERFZE
PERE o



FAFEPIS 2 E R RN 447

59 32 A 4l e
? fi Jh |“||H|“| ,”p‘.l' il{{ilulﬂl’m Il“l'l-i\_:lllj:_-, .:." ]
E';m i l.nl iy ““. lnvm hnjl Lm,“i[[l}
z 1 ||| nllh Ililglq]l.\'m!lnb !‘{!}lﬂiﬁﬂlﬁ;‘uhfh \ ’i'jx:}
: i 1
& n'v il ]II' i ﬂ Mh |wh il

20
b IlmL jJ‘-

TL,/mW

TL,/mW

1 2
RL/mW

Fig 2 a—temporal variations of output power for tranamit andreceive lasers
b—correlation plot of output power betveen trangn it and-teceive la-
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Fig 3 a—similarity index of TL; and RL versusn b—smilarity in-
dex of trangnit and receive lasers versusn,Af=100GHz
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Fig 4 a—similarity index of TL; and RL versusAf b—similarity index of
trananit and receive lasers versusAf,n =0. 1
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Fig 5 Similarity index of TL; and RL versus channel number under differ-
ent channel condition
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Fig 7 Recovered messages under different channel condition in 5-channel
system
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