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Abstract In visible light communication (VL.C) systems, the amplitude of the modulated transmit signal must be
nonnegative to drive light-emitting diodes to illuminate, resulting in a very different achievable rate formula of VL.C
system compared to that of a traditional radio frequency system. Therefore, the traditional precoding matrix design
method for maximizing the achievable rate is no longer applicable. In terms of the issue, this study proposes a
precoding matrix design method for multiple input multiple output VLC systems. First, it is based on the strict
Karush-Kuhn-Tucker conditions to achieve the eigen-channel power allocation expression. Then, the water-filling
algorithm ensures that the subchannels with better performance are allocated higher power. The method can achieve
the optimal achievable rate with low complexity characteristics by constraining the order of eigen-channel power
values. The simulation results show that the achievable rate index of the method is significantly improved, compared
with the existing precoding matrix design methods.

Key words optical communications; singular value decomposition; water-filling algorithm; precoding

Wi B . 2021-07-02; 1&EHH. 2021-07-09; FABH. 2021-07-14

E&TB: EHEEAUIATR(2018YFB1801101) ([E % H SR B} 27 F 43 [H bR G F 8 41030 H (61960206005) | [E 58 H 48 B2
42 (61971136) LI HARBIA 54 (BK20191261) AR K2 B HF AR 7 &1

BE1EE: dangjian@seu.edu.cn

1106003-1


https://dx.doi.org/10.3788/LOP202259.1106003
mailto:E-mail:dangjian@seu.edu.cn

$£59% F 118/2022 F 6 B/HAEXBFEHE

1 7 E

BRA TC 4 56 38 1 B R 52 483 5 R 6 R o xfE
DA f& AR R R A AR B AR R AT ok
{5 (VLC) Z G 6 B A7 5 B A% i, ol ) A i
PR HEA AR AR s R S —
AN N R X - Il o 3 W v K ]
SR BF IS VLC £ G0 i AR TR 3 . % 3% i
3 AT E VA A - b BRI R (DC) 3K Bl &
J6 A (LED) &%, 820t F % fa S8 45 (PD) F
P10 L e 4, 25 B B O Ol A {5 A R & R
G B . VLC 48] 76 18 0 B9 [ ik 42 {3t 3 15
MR %5, 2 P Ak BRBH 1Y) 2 4~ LED 7] DUE R {555 &
ShEs N Z AL (MIMO)VLC RS04 7
HET R

TE MIMO VLC F# 4t , 1 g i% £ AR Bk 58 K iR
JIE A ARG P 2 it BB A 1 52 2% R B T LA ) 22
PR BT AT Tz O . WAL Oy ik
BEOr NS 5 AR L T 5 T R AR R T
() 52 % B 5 ok A v, DRI, S e o SR D P T 4
fith o i DL A S M T G 0 7 I AT 30 (ZF ) T % Sk
T 15 38 B A S A 5 i (SVD) /Y 151 2 5 DL d5e /s
¥y 22 (MMSE) Wi a5 . 72 $H 006 (5 R4,
SVD il g ft 1) 1 fiE 38 5 A0 T 3L At 9 RS g B
Y E MIMO VLC & 4 1 4 55 15 31 AF 5% 40 K,

H (SISO fF i . Wang %R FH 3 F SVD 1 7l 4
B 6 o /N A 0 £F 5 1Y B 1 5 8 22 (MSE) L, B
P8 R Gk i R S M . Butala &R % T
SVD #Y il 4 1% 4 [ AL Ak 7T 58 3R B A F R
VLC R4 R #A55IE X —BR & & . Zhai
R T R AT AR G RS SR K
T VAST s v =1 ) RS (S R LU R B 3 W P
WRIE B RS R A2 & 1, S BOL BT R IR 5%
PR JE 0 R o D DR A% R T LA K BRI S
I, 5 T — T EIE YR ITHUE .

BEXT 1 AR ) R, A ORI T SVD B 2 5 1) 1T 3k
R YEAT R BT - 3 5 (KK T) & 443 #r
15 3] — A A8 A D Ly . IAh B TR
KA B T AR E AR VLC &G
YR AR BT . TR AT AR B YR A LR, R
P R 55 g 1 15 18 43 e 55 K i T 2l DT B KAk
ALk LA R W IR 5 4% B T 4 B O 1
WTE 7 M B R I R SR A .

2 RGN

K15 MIMO VLC RS R FCF I . 1
o, &k v 3 N AN LED, 2 o 25 N AN PDL R R
15 B 28 3 Mk 1) ik oo B i 8 71 (M-PAMD) JE 1
AR B R s =[5, s ] L HP el —1,1],
k=1, -+, N, 1E¥5] M-PAM #1770 F 5, B9 1

SVD 1 4 5 Y e A v o A5 2 B 46 1k, (HIL AT L " e 21— M
NN N NN y O’/\‘ =Sy 77.:17 '”7MC
¥ MIMO {338 50 2 A3 57 3647 g g Ay ) O-FC BRI — 0=
fd v
= 3 e -
Q =]
I R I IR E
p=] =] o0 o0 =l =
Sl sl EL) g L = 2 2
. . & 2 S < ) S
& | E 7| :
b DF—s &
LED N, PD N,
K1 MIMO VLC &40~ 5 E

Fig. 1 Schematic diagram of the MIMO VLC system
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