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Performance analysis of LDPC codes in the gamma-gamma channel

WU Yan-qiong, CHEN Ming-song, AO Jun
(School of Information and Communication, Guilin University of Electronic Technology, Guilin 541004 , China)

Abstract: In order to improve the performance of wireless optical communication, the low density parity check
(LDPC) code is used for the channel coding. When the channel state information is known, the performance of system
LDPC + binary pulse position modulation( BPPM) and system LDPC + on-off keying( OOK) was compared respectively in
additive white Gaussian noise ( AWGN ), weak, medium and strong turbulence channels. The result shows that the
performance of LDPC + BPPM is better than that of LDPC + OOK, and with the increase of the turbulence intensity, the
advantage of LDPC + BPPM becomes more apparent. The coding gain of OOK and BPPM was studied in various strength
turbulence channels, both of the BPPM’ s and OOK’ s in AWGN, weak and medium turbulence channel, increase with the
increase of the turbulence intensity. The difference is OOK coding gain in medium turbulence channel is bigger than that in
strong turbulence, However, BPPM coding gain and OOK’ s are opposite. When coding, from 4PPM to 256PPM, when the
number of binary is doubled, there is about 1dB loss than the original system. Therefore, system LDPC + PPM has a large
coding gain in turbulence channel, and low complexity, and a certain application prospect in optical wireless
communication.
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Fig.1 Optical wireless communication system
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Fig.2  Probability of distribution function for gamma-gamma pdfs

3 REEFEMERMIER R
SR PR (CH R ) BRI SR MAC-



$371% ol

{h#i3{ LDPC 7E gamma-gamma {518 T IPEBE T 835

KAY AUARE TR 1A, 1207 104 1 1A 4 1 571 1) o o
IS SRy [T L ML A 3 R o ol A 7 1) o A R
FIREAH S, WIS Z R E RN 1 EOR KT 1,
XAEA Y H FFE AR 4 3R, B3 N
Rz RS F E S 3 ATE R 6 5%k 0.5 1)
H ¥l

Fig.3 The method of structuring check matrix H
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Fig. 4 BER of OOK modulation with LDPC code in different turblence
intensity
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Fig.5 BER of BPPM modulation with LDPC code in different turblence
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Fig. 6 BER of OOK modulation in different turblence intensity
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Fig.7 BER of BPPM modulation in different turblence intensity
8 ATLIE Y, R LDPC 4t , 24i% H 4R
IKF) 10 B, 4PPM [t 2PPM A 27 0. 5dB 52 ; A
4PPM 3| 16PPM , K 1 A%, REHERA 20 1dB
(R4 s N 16PPM 31| 256PPM , 1k 845 81 2 1%, &
i 2 2dB Rk

-2PPM
H-4PPM i
=-16PPM
~-64PPM
[+256PPM
10 0 2

bit error ratio

signal-to-noise ratio/dB

Fig. 8 BER of L-PPM modulation with LDPC code in weak turblence in-
tensity (o2 =0.209)
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