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Abstract: A precoding multi-user MIMO model was proposed for the multi-user indoor visible
light communication system. The multi-user interference was eliminated by data pre-processing in
transmitter, leading to the reduction of complexity and power consumption of terminals in the
VLC system. Based on a 4 X[2, 2] indoor MU-MIMO VLC system, the limitation of block
diagonalization precoding algorithm in VLC system was figured out. The corresponding solution
by utilizing receivers with different field of view was analyzed. The impact of the terminals’
location to BER and SNR performances of the proposed system was also investigated. Based on
the numerical results of the proposed indoor VLC system, the terminals can achieve 100 Mb/s at
a BER of 107° in the most indoor area when single LED chip’s power is 10 mW.

Key words: Visible light communication; White light-emitting diode; Multi-user MIMO; Block

diagonalization precoding; Field of view

0 3= S VE SN R {t%ﬁﬁﬁ’%ﬁfh(zi’ileﬂzz?*
fRgk {8 B8 B 7= 0 Wl 0L 5 38 {5 (Visible Light
550 ) BRI 5 25 A0 L, 1% A (White Communication, VLC) &7 BB 5 %40 38 15 40
Light-emitting Diode, WLED) B4 I #E1% . % i %% 25 AW RLOGI AR HOR. HAT, 7T WG AE 1y 25k
HE&WA WEARBEIES (No. 61271239) B i)
F—1EE YEPI1989—) . B 4, FBWTSE 5 10 2 % N AT DLOLIE /F H0R. Email : hongyang_njupt@139. com

S f (B IRAEE) BRMEE1967—) , 5, U 1S EZAFI 5 100 R OL A B A TG (5 & = W T LG {5, Email: chenjian@njupt. edu. cn
W is B HI.2013-03-25; = AAEHEE 2013-07- 19



1278 *t T

T 2%

ik 22— 2 LA e AR U L MHZY L (]
AH G R b o R0 1% RS (A5 B2 0 3 115 5 B 4
5 B9 W 1L (Signal to Noise Ratio, SNR)™ . H %}
T 5 N IR B F L R B E R B 24> LED 41
. B R 2 e A £ i (Multiple Input
Multiple Output, MIMO) 4% A 3 52 B 25 3 7] W%
AT LA [ N Ah 2 3 B 5T f T B R P A
B 2F 5 TG MIMO 2EEH T —ERHT5E.
A4 H K 2% ) Dominic C. O'Brien PB4 H T 3F AL
5 2R A% 2 R ] I MIMO 2 Gek 51, 9 8
oS HE 5T T R X MIMO & 48 4 1% i 2 (Bit
Error Rate, BER) #: g™, 3 48 Je 2% 19 15 1IE o0 i 35
HAHIIFSE T 26 MIMO 24 A=Y .2 Bk
SRR U AR T — R T R 2 R R
MISO-OFDM £ 4t , 50 87 T & Gif% i i [l 5 BER
BRI R TAEEZE R TR h A
JCIEMCHLIE T 54 1 e CRAUH P B I B X 52
br VLC {5 R4 5 . 8 % 77 2 A WL 1 T
NI Lo A L B S A A B 2 A O

WeHL. 5 LED J6IE — M i 2 /P MIMO a] /Lol
15 RS

ASCHR T Wi 2 P = N UOGEE RS
BEAY  BRAE A AT  Z8 3 19 52 2 FE PN TN AE. 43 Hr
T Y%t £ 4k (Block Diagonalization, BD) i 4 ith 2
AR ] UL R G0 P JR) B OB A R R i e
ST T H P & A B R G BRI R L 45
WL ZRGEEE N 902 LA XK 8K 2 B4 1
TERE.
1 EFBD#W&BNE AR MIMO

ENAIREERREE

B 1 A SCHE A ST BD Filg s i) 2 %
W VLC RGERIAL, 540 & ik v A5 8 2 H P &
sy =2 BGHR A 45 FH P i 1A B 28 4 R 3 i 1Y
AL B » i[5 € T RAEAR b LED FE51 LAA] WO fE
SR R R B ok 2 F B AR S P A 0 4
WO HLRE $ WO B 1 D6 A5 5 15 AT 't P 7 4 25 b B, R 52
HHAH L A 05 2, 58 MR B 4% .

Stream 1 LED
Data . array 1
of OOK User 1 | Precoding
user 1 Stream N, | modulation [“vector”| matrix 1 Data
. stream 1
Stream 1
Data . T ) ) .
of . OOK. User j Precof;llng Transmltted LED
user j Stream N, [ modulation | vector matrix j signal vector array N,
bt Stream 1 . Data i;
:fa ) OOK User K | Precoding stream Ny
ki Stream N, modulation | vector matrix K
(a) Transmitter
Detector 1
Y} Pre-amp
Detector Ny Multiply OOK Recovered

UII
J
Y} Pre-amp

demodulation data of User j

(b) Terminal of user j

H1 F4ga MUMIMO £ A7 L E#EGFRANREmAME P L j hHER
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Table 1 Parameters of precoding MU-MIMO indoor

VLC system
Parameters Values
Transmitter semi-angle/ (%) 60
Background light current/pA 5 100
Physical area of a PD/cm? 1.0
Refractive index of PD 1.5
Receiver pitch/m 0.1
PD responsivity/(A « W™ 1) 0.4
Modulation index 0.2
Data rate/(Mb « s™!) 100
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Table 2 Location of the decentralized user terminals

Scenario  Userl: Receiver 1 & 2 User2: Receiver 1 & 2

1 (=1, =D, (=11, =D (=0.5, 0.5, (0.6, 0.5)
2 (=1, =D, (=11, =D (1.3, 2.3), (1.4, 2.3)
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