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Chromatic Dispersion Dynamic Monitoring and Compensation
Based in Peak to Average Power Ratio for Coherent Optical
Communication Receiving System
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Abstract Chromatic dispersion (CD) dynamic monitoring and compensation technique by using peak to average
power ratio (PAPR) to as a feedback is used in coherent communication system , and this method is insensitive for
pattern, polarization mode dispersion and polarization dependent loss. Because the smallest PAPR typically
corresponds to the CD that results in the best performance, PAPR is used as feedback signal. We search PAPR
minimum through direct search and two step search algorithms in frequency compensation. CD compensation value is
the accumulated value in the link. The average errors of two methods to monitor CD are 312 ps/nm and 226 ps/nm.
Therefore two search algorithm has lower complexity. and higher sensitivity.

Key words optical communications; chromatic dispersion; peak to average power ratio; two search algorithm
OCIS codes 060.2330; 060.2360; 060.1660

KRB 2013-10-08; WEMEMFH B : 2013-11-15

EE&TH: BRARP I 4E (61205065), KB LA EEM S HRMOLEGFRERERE S LR EIF R ML
(2013GZKF031310) I T A} £ AT A F 4 HE AT 55 31 4] (JC201105191003 A)

EZR . ok H988—) L WL AFFE AR, LG AR WS 5 T AYBFSY . E-mail: zhangweifeifeil23@163. com

SImE A sKBEE 1961 5 i 4 BB, BN S UG A R AR R S TR T I R E R .
E-mail: xgzhang(@bupt. edu. cn

* BEBEZE A, Email: xilixia@bupt. edu. cn
A% SCHLF RRR R T L P DG W T www. opticsjournal. net

s105009-1



# ot

1 5] E

HEA 21 ot B S R S e BB AR R
Je& o AH TR e AR T 28 1A e O A 40 1Y) B
BARY X FEEHTFEEAAFEZUMMA D
P IROCEF B L T 75 5 2) SR 2 R il 4% =X
3) WML RO R 4) AR RIOR B ol
MRAED . FESXFPRG B0 T, o P BE W 9 BIF 78 36 B A
SR AHT R R G, A B A b 6 R A
(CD) 2 FEEomANEERNEZ —, F 66
PR 00 R A 1 AN A A 2 S S At A 00 B 9 s A
PRI Bl 7 B R R 2 R 5. BT AL CD 9
B 0 R AN B T A T ORI RS R R T
e,

HEr. M TR RGPS TRZ 8ok
W CD. Ll < 38 28 845 422 WA 5 1 A3 35 1 5 >4 s )
CD"™ I B el ) 2 AR DA Rl 3 45 5 1 3 Al
KRS CD 3 RFAT WM~ 48, W (E P35 1)
F I (PAPR) — % T 6 1 A8 0 43 &2 1T COFDMD) %
Girp A S — B AR 2 MO0 X5 5 5 W P A 8 A
I3 5 B AR PAPR ORFRARAE LM . ok,

K AEA T R G ] PAPR SR I CD 2R % J7

50 ps /div

"(b')f

B AT B ST IR AT BRI A A A 1)
PRI, e ) T 4 5 55 B e 4 U 1O AR 5 R AT
W,

A SR PAPR AR St 45 5 3 285 0 5 #b
£ CD, i1 F & /)y PAPR Xt 3 55 % CD s/ 1Y 1%
BT LA R AR Ry A T S s A R kR £ CD
M SRS o R AR T 45 50 bl o BRI e 2 1 (5 5
HEAT CD M L fi 1 B 348 22 0 0 48 R 1 b 4
AR PAPR S5/ MA I AR 408 0 s 0% 35 2 1 il Sk &
H g b CD A

2 A I R 0 R R S it

7k
PAPR ZIG(H IR 5T R0t SO
~ max{| p(v) |*}
Rparr —EH OB (D

Kbt p WHEMCIE S (5 5 0 SR R
1 CD 3510 . 55T 2 I 5 B0 5 B K o 5 f
[OOSR TR A 1R S F (5T
Fy LD 2 AR5 DA A B % CD 4
X {55 PAPR #1 K.

1 (a) 0 A(b) 350 ps/nm & # K IR FE AL fk
Fig. 1 Eye diagrams with dispersion of (a) 0 and (b) 350 ps/nm

W 1 PR AR S BT R B CD ST K 78 CD 29 2000 ps/nm B3 fi K 2 R8T 02
1 (S RAIREEE CD i 1L X% R

Table 1 Maximum signal power with the variation of CD

CD /(ps/nm) 10 100

200 1000 2000 3000

Maximum power value 3.78 4.05

5.21 10. 76 10. 23 9.77
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