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Analysis on error rate of wireless optical communication

using subcarrier modulation based on polar code

Ke Xizheng, Lei Sichen, Shao Junhu, Chen Qiang
(The Faculty of Automation & Information Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: A novel polar coded subcarrier phase shift keying modulation method suitable for wireless
optical communication system was proposed in this paper. Then their encoding and decoding procedures
were presented for polar coding schemes over the atmospheric turbulence channels. By simulating the
system performance under various atmospheric turbulence conditions, the bit error rate(BER) performance
were compared between binary phase shift keying modulation with polar code(BPSK—-PC) and quaternary
phase shift keying modulation with polar code (QPSK—-PC). The results show that the error correction
performance of BPSK—PC system is better than that of QPSK—-PC system. Finally, the experimental BER
performance of the subcarrier phase shift keying modulation with and without polar code were conducted
and analyzed as well. The experimental results show that the proposed method can improve the BER
performance with an order of magnitude, by using polar code in wireless communication system together
with subcarrier phase shift keying modulation.
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Fig.4 Bit error rate of uncoded subcarrier system
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Fig.5 Bit error rate of polar code system with BPSK subcarrier




1852 L9 8 k AR

% 44 %

= @ 0% BPSK Il L & QPSK ¥ il 2 4t 75 A [ i

T (0v=0.1, 0,=0.2, 03=0.3) 38 & {5 18 T 1% LRk
fE, AL Sy 512 B2 0.5, ] 4 T L4551 3R
WY, 7B B R R G 5 AR g 5, REEHY
BV REOL T R A 1, I HR AR A5 4 i 1Y
BPSK 24T QPSK, 1 3k1% 4.8dB HI4ihSI 25 .

10 T

107

10°°F

5 =3}
210

107"
107 & Polar code QPSK 0.1 i \ \

—4— Polar code QPSK 0.2

_| ~*~Polar code QPSK 03

10374 5 6 7 8 9 10 11 12
SNR/dB

K 6 FT AT QPSK Bl # ik R iR R

Fig.6 Bit error rate of polar code system with QPSK subcarrier

P 7 2 68 2 Tl A 1) G2k ' Al 28 I8 3R ) 2R 2
o SRS BEAT 20 B, P 1B B P il e S 5 P AT
W RSy 512,153k 0.5 (kAL ik
Frgmtth, 18 @) 2575, B (b)Je R R AL 2 5 )5
R A5 Y57, 1] (o) 2 X F WS B ) 155 BEA T it ) I 4431
R it e 4 L (d) 2ok T SC AR vE RS IS 10 i
N, 3 3 P (b) R R (c) B8 P85 e B, 285t 80 1 -5 i 378
J& R Gt e B TR RS 7 A T DR P (o) rh R
LRHR PR RMGER Sy o KSR HUME R SC S5
A, PSR AR AR U E RS,
RIVAT (d) S 4 o, K 2% A7 B 51045 [ () R B A D
PO LB R B, A Bt A PRI, il i R e
FNE S 2 e = A R IR BB A 2 4 IE

0000000000001001011011001111001010100101101100100111100000011111
1100000111011000001101100100100101010111111010100011010011101101
0000000000001001011011001111001010100101101100100111100000011111
1100000111011000001101100100100101010111111010100011010011101101

(a) fR 7
(a) Signal source sequency
(b) i 51
(b) Codeing sequency
(OF SL1E2]
(c) Demodulation sequency

0000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000010001011011
0000000000000011000101001010100100000110110010011110000001111111
0000000000000000000000000000000000000000000000110001011000001101
0000000100000100010010101011111100101000110100111011010000000000
0000000000100101010110011110010100100101101100100111100000011111
1100000111011000001101100100100101010111111010100011010011101101

(d) AT 51
(d) Encoding sequency
7 T A B TE 2O R 2 R ) 2R e S 43 B
Fig.7 Data analysis of polar code with subcarrier in wireless optical
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Tab.1 Data analysis of wireless optical communication

system with subcarrier

Sunny Cloudy Rainy
Transmitted bits 10 240 12 288 13 824
Demodulated bits 122 12 147
Decoded bits 12 0 18
Demodulated BER 0.0119 0.000 097 7 0.0106
Decoded BER 0.002 34 0 0.002 61
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