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Abstract To solve the problem of high complexity in the construction of polarization codes in wireless optical
communication, a turbulence partial-order construction method with lower coding complexity is proposed, which is
suitable for atmospheric weak turbulence channels. In this study, the conventional partial-order technique is
introduced into the atmospheric weak turbulence channel, and the relationship among the subchannels of the weak
turbulence is determined via Monte-Carlo method simulation. Combining the established relationship with the
polarization weight formula, the optimal parameter value is derived. The simulation results show that under
different intensities of atmospheric turbulence, the turbulence partial-order method can achieve the same bit error
performance as the Monte-Carlo method at low bit rates, and its performance is also similar to that of the Monte-
Carlo method at high bit rates, only 0.07-0.2 dB loss is generated at the bit error rate of 10~ *. This is suitable for
the improvement of the transmission efficiency of the system and provides a solution for the efficient combination of
polarization codes and wireless optical communication.

Key words optical communications; wireless optical communication; polarization code construction; turbulence
partial order; weak turbulence channel; bit error rate

OCIS codes 060.2605; 010.1330; 060.4510

R Vol. 40, No. 21
November, 2020

1 5 7

TELCHAR (WOC) 2 G B AT 14 i 9 3 w7 L A% i
AR TR R A P R B O R — Tk
ToL R A% L) 4% 45 I 3 5 i — U T F 5
R BRI 7RI P 9 WO 15 B % P MO R
TE R 18 HP A il AR 7 g 32 B R i T 280 R
AN Y 5 M T SRR AL A 2% Bl 4

5 [ M J3E AR 67 7 A B AL B . T BUE AR R Stk
RE AL ™ Y R A R A TS L S T MR
Rt A8 o 8/ 36 9 AR S I ] F O D o | AL
B 50 s ) A AR R g K AR F A A T
(MLSD) "™ 45 5 A 42 L 9810 5 28y 3 BAT B8
AT A 2R BE L O HLOO B a9 R By L A RS
ST IR ME R BAS 2 & 3 0. A 18 9 5 1 R T DUAE AN B
AR e S5 BB AR ORI T 19 0T R BT i 3 2880 1L 5 | S

s B H#: 2020-06-28; fEEIHHA: 2020-07-11; KA HH: 2020-07-24
EETH. R WHZH FH AT HE (KJQN201901125) , & R W B Z 4k & 3 b 5 R & 5 B R85 £ 3
(cstc2017shmsA40019) T BR 7 Kl 5 1 15 0 52 11 K1) (este2019jcy-msxmX0233)

" E-mail: yueyue_1239@163. com

2106003-1



% {5

MITETE . XRS84T 1 3 4 A
AT L A3 ik X % B0 5 B9 R I . Djordjevie %
P AE RO (7 &R o b R AR 2 B 2 1 A 3 )
(LDPO) 4 fith v] D)2 @ i sk % . SCHR[10 B3 T
HHZHE A LB R TR LT ERTT
WOC ) gt PERE .

e A A R S — o B 4 65 0 %2, 02 H AT ME ——
FRC 2% AT IE B Y 78— HF ) Bk e A2 R B (B-
DMO) F ik B F A e FRAY 20 4515 . Arikan™'" 78 H:
TR 1S SCrp DA FC S 0 T vk 3o U ) s i Ak
15 AEIZ D5 ¥R AGE F 1 0 i M B {5 38 (BEC) . Ry
TR bR T % SR X RR {5 38, Mori
MBI AR AL (DE) B HRA G E R E R .
ZJA Wu S I L (DE-GA) ¥ . % 07 1 8
T IF5E 5 2 B 9K i B Ak 65 4 s 5 2% B A K ()
RN SR A7 AE . R B AR W AL 05 77 3 4 s 1 B2 4% B
Schiirch" " 4 H A A6 % 115 38 18] (14938 FH fi 7 (UPO)
S F s He 05— FR) AL AR (PW) SR T3
Pk T A A (AWGND {58 F 715 18 T 58 5 1
SR RS R T s 4R T AR AR S T 8 A
W IR . 1 WOC &G, Fang % R 5245
R¥ (MO F i &R, 5 LDPC 541 L, i 1k
T HLAT S 2 A5 PEBE L (H MC A 1 8 1 B AR B 5
1o SCHR[17 10R FH 36 F 2otk B (R S 808 20 O U
R 55 it A 18T R o W A A X 2 7 A A e 1
TR,

S A3 5CF) AR AR5 DA R O 3 1F A, BEAIR
W A 7E RS T A5 T8 PR o M L AR SO TE
UPO iy Al b, $2 i 3 e ¥ (TUPO) ¥, ¥
UPO.MC i & Bt AL B 2~ XM 25 &, i
UPO 8 72 KH 4715 18 7] 58 B 19 3L mb L, 3 5 7 55
Tt R HEAT MC {5 Bk o Hofh 715 38 19 n] 5 B
RIGEE AWM E AL SN AIENSEUE; &5
TEAR RS K 5% % e 5k B R 4 B 43 B TUPO
BRI YRR IS MC ki T xT .

2 RAES i T AR B AR Y

WO AE AR A% Hin B 32 RS0 9 5 ), 23 B
A% i 6 B A T L A 6 B R IR o R R 1 R
(BEROH i, % F SR FH i S5 98 i/ B 3 A 0 (IM/
DD) il i R S WOGE F RS, KRG HEE 2R
A IS 3G 25 R T R S R B A S IR IR A
A {7 10 A T8 A f ok i b S Rl Dy L DA T A B
Y AT Ay

y=nlx +m, @)
Khx WESEE: y HESHEBGT HEOLHRE;
7 AOCHUEAR SR m IS A, LS
T8 A T8 AL i I 23 32 DR AL A B D AR it
Dt R B 0 /N o A T AT 43 Sk 58 i R 5 i D 15 1B
TE 550 U A AF T I A F2 OB 58 T I X BCE 25
Gy AT M S B R A
1 — (Inl +05/2)°
m(;o[cxp{ 257 } , (D)
Aol g 0 BOG s R T 25, 59 0 T — i I
62<20. 3,

3 i VLA 1254 3 AR AR ) 31

PRI it 900 R0 17 P9 8 ), R/ i I A 8 3R B 4 R
AR AE L SR MC 35 4 3 e Ak i i 35 K = 1
B4 FEIEM TSR, 25 31T 715 B
L B AR IE OCT X N Xlog, N), Hi T 2N
D7 FLWRE FARTS T 07 WA fig W6 2 638 {5 oK L
fEmH RS K N A K, UPO XREFAHHE T
WAl 15 JE R H A 1 O R HFERS KK E A
B Z WAL T 15 18 & R T N 68 0 2 . IR U 7F 4
{5 T K UPO Bl ] F 4 1 H £k A5 B ] 5
W AT B R UPO 51 A 55 i i 15 18 . 9F
gh 4 MC ik # H TUPO 3 4 & % 1k 53 5 91,
TUPO B4 UPO By AT B L i 974 15 36
CIETR SR

MK R N B AR AEE x.y, i
JEO<a,y<<N K5I8 H A B 0k i 6o L mT &
PEX R

D) AR WA 8 5 ik ) R os A — LB TR
M2HCR 1 EE A SEHZE R T R 0 BfFIE

2) WA 38 0 = 1 ) 3R R A A BOAS )
CATANAHAR) R INZE B4, B 10 A AR 38 AT §E 7
FERTFHN 01 WI5IE;

3) ZAF DFSAF 2) B 2k R I 2
ok I W7 45 8 TT SR

RE ELUAS B FEE T RO R B — A
W A x R R SRR A AR Z AN TR 1, B
(2x)pxy =0 B AR AMF B Al SEPE W 2« <22 <
22 +1, FAx B 2o xd i FUOE e A8 Sy — k], GF B 40
.

MK N =16 B, % x5 = Casb,cod), N
2x)y="C(asbscsds0),(2x)yxy A FIRN

S =

2106003-2



ot 2% % it
0 KN 8 B, TUPO ¥ LIS i i — 2 Bk,
a 10° "
Q2x)pxp =Ca b,c,d 0) |b|=ab+bc+cd. = — o

3

M2x)px =0 B, Bl ab+bc+cd =010 a,

bocod W RAABATE N 1,84 x, AT RI48 4 0 F1 01

HAERIE LRI 2 A §EdE 20,00, €

2N=>(0,0D),, MRIEEAF DWW AT AT EEH 2(0,0D), +

1>>2(0,01) , » WEAS RIS B . (3 FH BLHE S, o1 45
HERMEE TR C R R 1 iR,

F 1 TAEIE K Z )

Table 1 Reliability relationship ratio of subchannels

N Proportion of reliability relationship /%
4 100

8 75

16 45

32 ~31.8
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(7,24 B>1.1787
(11,24) 1<<p<C1. 2207
(13,20 1<p<_1. 2720
(14,19) 1<<p<<C1.7549
(15,28) 1<<p<<1. 2207

54 6) (A 15 p A BUEEE , /£ N =32
W, g€ (1.1787,1.2207) , TEMIEN LIS M, TUPO
2 HUR TR MO A U 2 B AL T LASE I 32 Bk
AR5 5] (A8 35

S TAE B AE T HE K B Ak A R L T
TR RGN B (. MR YRE 64 Am AR
UPO %, 0] LA E] 10 AR H#05E Ak 715 18, 20
Git, AN E TR E X BN R 4 PR

24 IRV B 0 T 1 18 5
Table 4 Number of subchannels to be determined for

different code lengths
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Table 5 Range of B values at different code length

N Range of 8 value
32 1. 1787<<p<<1. 2207
64 1. 1787<<3<C1.1939
128 1. 1845<<3<C1.1902
256 1. 1885<CB3<C1.1902
512 1. 1888<Cp3<C1. 1895
1024 1. 1890<CB3<C1. 1893
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