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# &. % M3EIER % it (non-orthogonal multiple access, NOMA) =T W5t 13 % 4 (visible light commu-
nications, VLC) T LML 5k £ S A p B2, 2 S RA N AR RBZETERAA P ATFEA R TR,
Hy b, 3B — Ak & et R R 3 # K (virtual time reversal mirror, VTRM) % NOMA-VLC #t 1713 18 39
B, ER SR BRI REGY R, ST S A F %% T E A NOMA-VLC 2 Z AR & I id 13
FHAEFE O H M IR E BRI R e AR R A A SR E A i B IT BR 3B 3% (sparsity adaptive matching
pursuit, SAMP) %, 4 i NOMA-VLC % % %913 38 % i »@ J& (channel impulse response, CIR), /3t &
A b, KA VIRM 7 #% 3 NOMA-VLC #4745 3 3 47, i@ i& VIRM @9 i = B2 B 45 i V15 18 7%
B, FEMBRE T, R SRS, Bl RS R KN 2 LIRS 89 NOMA-
VLC % %, f& i#% % 9] ¥ #] 4 (forward error correction, FEC) i2 A £ BIME 4 B Bd, A F 1 AR S T
44dB, A P2 AR H T S7dB, B P FH ARG T 5.05dB, A P A A £ Fd 1.6dB KA
0.5dB, 4 NOMA-VLC 13 # 3 #3245 T Aoy ok 7 %,
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Virtual time reversal method for channel equalization in non-orthogonal
multiple access optical communication systems
GU Shuangling', ZHANG Feng', PENG Xia’, ZHAO Li'

(1. School of Electronic Information Engineering, Xi'an Technological University, Xi'an 710021, China;
2. Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: Indoor non-orthogonal multiple access (NOMA) visible light communications (VLC) systems have
the potential to enable high-rate multi-user communication. Nonetheless, the multipath effect may lead to a
substantial reduction in communication reliability and user fairness. Therefore, a virtual time reversal mirror
(VIRM) technology for NOMA-VLC channel equalization to eliminate the influence of multipath effect on
communication performance was proposed. Initially, the indoor NOMA-VLC system model and the
characteristics of communication optical links in multi-user scenarios were analyzed. To leverage the sparsity
characteristics of optical links gains, the sparsity adaptive matching pursuit (SAMP) algorithm was adopted to
estimate the channel impulse response (CIR) of NOMA-VLC systems. On this basis, the VTRM method was
introduced to equalize the channel of NOMA-VLC, reducing the impact of channel fading through the spatio-
temporal focusing characteristics of VIRM, and the received signal was reconstructed to suppress the
multipath effect. The theoretical analysis and simulation results show that the NOMA-VLC system equalized

by the proposed algorithm improves the performance of user 1 by 4.4 dB, user 2 by 5.7 dB, improves the
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average signal-to-noise ratio (SNR) of the two users by 5.05 dB, and reduces the performance difference

between users from 1.6 dB to 0.5 dB, when the forward error correction (FEC) bit error rate (BER) threshold is

met. Overall, this method provides an effective approach for NOMA-VLC channel equalization.

Key words: optical communication; non-orthogonal multiple access; channel equalization; virtual time-

reversal mirror; sparsity adaptive matching pursuit
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WY, JEIEAE 241k (non-orthogonal multiple acc-
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D120 Be I B A3k s e 4o, 28658 VLC 247105
15 5 8 ARG 48 (avalanche photodiode,
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Fig. 1| NOMA-VLC system
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k=0
(5)
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Fig. 3 Block diagram of virtual time-reversal principle of visible light channel
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