%38k H12M % ¥ ik Vol. 38, No. 12
2018 4£ 12 A ACTA OPTICA SINICA December, 2018

Y5 & GeHb R VH A% 5 B B AL AL V5 ik

AELt, BEE?, KRR, RALS, AEE>
Pl KR TFS5ER TR2EE, TA M 510006,
SN RAE TR, 174 )T 5100065
SR E R S A B TR R, WEIT IR 3250355
MR EFEHSEE AR ARE R A THESRE, WL &N 325035

WE MTLEERET RN EMMER@GSP) B EBA RGO TEE LR BE5 BSP F kM & it &
BB TN A . XX — AL 4R T — B0 IR S 2% B R LR RS A T T . T I T O R S T
Az B AR ASE R 7 % A2 B A s N AR 57 DU R A A R A o I A I L P 4 R e AR A TR e B AR T A R Y
BOH AR BEAR T SR 2= E . IR, Tz 5 kb e T 45 58 BSP J7 2% vl RBAF A6 19 20 BORA 067 12 A T Ay 1m) 8, 1R
A PERE EREAR TG00 BSP ik . e R M IR 5 AR 068 (5 R G S ik 108 ik 0 IE w58 50k .
KR OGEAE; MG THEE A BOCKTE WMIRE T I A E B A

FESHES  TN929.11 MEFRIRAS A doi: 10.3788/A0S201838.1206003

Algorithm for Low-Computational-Complexity Carrier-Phase
Estimation in Optical Communication Systems

Zhou Zhili**"*, Zhan Yiju®, Cai Qingling”, Ruan Xiukai*"*, Cai Qibo*"*"
"' School of Electronics and Information Technology, Sun Yat-Sen University, Guangzhow, Guangdong 510006, China;
2 School of Engineering, Sun Yat-Sen University, Guangzhow, Guangdong 510006, China ;
* College of Mathematics, Physics and Electronic Information Engineering, Wenzhow University,
Wenzhow, Zhejiang 325035, China;
* National-Local Joint Engineering Laboratory for Digitalized Electrical Design Technology, Wenzhou University,

Wenzhow, Zhejiang 325035, China

Abstract In the coherent optical communication system, the traditional blind phase search (BPS) algorithm has
shown its excellent tolerance to laser linewidth, however its high-computational-complexity limits its practical
applications. Thus a low-computational-complexity carrier phase estimation (CPE) algorithm is proposed, in which
the phase-test range is defined based on the slow variance characteristic of noise phase produced by laser linewidth
and the optimum phase angle is searched. Consequently, the number of phase searches is finally reduced and the
computational complexity of this algorithm is also significantly reduced. Meanwhile, the proposed algorithm can
avoid the problem of few phase mismatches existing in the traditional BPS algorithm and thus it is superior to the
traditional BPS algorithm in performances. Finally, the correctness and validity of this algorithm are verified in the
polarization multiplexing coherent optical communication system.
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