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Performance optimization method of indoor visible light

communication system based on non-orthogonal multiple access

Zhang Feng, Liang Yuanbo', Zhao Li, Liang Yuan
(School of Electronic Information Engineering, Xi 'an Technology University, Xi 'an 710021, China)

Abstract: Indoor visible light communication (VLC) systems are usually designed based on asymmetric clipped
optical orthogonal frequency division multiplexing (ACO-OFDM) and DC biased optical OFDM (DCO-OFDM).
These system models usually use CP, channel equalization and carrier multiplexing to solve the problems of
channel interference and multi-user multiplexing. But these are at the expense of effectiveness. Non-orthogonal
multiple access (NOMA) improves spectrum utilization by sub-carrier multiplexing in power domain, and uses
serial interference cancellation (SIC) for multi-user signal processing. It is an effective method to balance
communication reliability and effectivity. An indoor VLC system based on NOMA was proposed, and a VLC
signal transmission and channel gain model based on NOMA-DCO-OFDM were established. According to
channel gain of multi-user, the power allocation of NOMA was carried out to realize the multiplexing in power
domain and improve the capacity of system and the communication rate. SIC was used to demodulate the multi-
user signals one by one according to the power allocation algorithm to reduce channel interference and improve

the reliability of the system. Theoretical analysis and experimental verification show that the communication rate
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of the system reaches 6.8x107 bit-s !, the combined rate is not significantly affected by the number of users, and

the communication efficiency is significantly improved. For 2 users, when BER is 107, user 1 has about 5.2 dB

performance improvement, user 2 has about 2.3 dB performance improvement, the communication reliability is

also improved.
Key words: visible light communication;

cancelling;  communication rate;
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Tab.1 Simulation parameter

Parameter Value
LED Optical power/W 1
Modelation bandwidth/Hz 5x107
LED transmitting angle/(°) 75
Subcarrier bandwidth/Hz 1.56x10°
FOV at PD/(°) 70
Physical area of PD/cm? 1
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