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Abstract A novel overlapping code system is proposed to enhance the communication performance of double-layer
overlay coding visible light communication system. With full consideration of the characteristics of far and near
distance communication, the proposed system makes a creative combination of trace orthogonal coding and
overlapping systems. This combination ensures the trace orthogonal property of two layers signals and therefore
eliminates the interlayer interference. Moreover, an enhanced Euclidean distance and coding gain can be obtained to
extract better performance. For this system, the same decoding performance can be obtained with the sum detection
algorithm of linear complexity as well as with maximum-likelihood (ML) detection. The effect of different power
allocations on system performance is analyzed by deriving the closed expression of bit error rate based on ML, and
three constellation designs are then presented. Simulation results show that compared with existing double-layer
overlapping systems, the new system based on layered trace-orthogonal coding can effectively improve
communication performance.

Key words optical communications; visible light; interlayer interference; trace-orthogonal coding; constellation
design

OCIS codes 060.2605; 060.4510; 110.0110

1 2 =

LGS (VLOE Sy —Fh 3 2045 A A 22 4  FRHE IR 17 ol AR S 258 07 T 5 4l (S MR L A 18 &
PRgt i) | ST RS 1 22 H 8 TH VLC 35 R B T8 B 503 2 55 (ITS) v 46 i 4 45 I % (1) R & Ok
— WA CLED) B9 43 SIE i . 35 A0 VILC 2 A £ H (MIMO) SR 15 R 500 . 16 @3l (5 2 51

Wi B 2016-07-12; WRMEH A . 2016-08-15

EL2TH: EHFK 863 ik (2013AA013603) [ %K H SRl 22 £ 4 (61271253)

EEB N W A992—) 55 AL AR5 A, N A WG A5 7 M #F 5T . E-mail: stu_2014@163.com
BIFE N MEFLLA964—) Lo A+ B HZ 0 2 T, S5 IR TR {45 O i A AR

E-mail: yangamie@163.com

1206003-1



e % Es i1

2 S i S AT R B AT T 3 M M X AR LED BAOCHEAT AR . TR S 4 LED $OC i i fs 5 .
T AR FH 255 1) 22 % A FH 3 R S 800 v 83 A 5 10 224 050 L A i B 8 8 I 22 WA 5 PRI o 2 TR 003 265 o 1
G340 T T L G SO O HE DL B 6T A LED BROTHEAT BUR . 0 HURE SR A3 SR R DLORBE AT SR A,

Sy [Fi) i SHe JB50 20 1 1 38 15 114 P S 1 5 00 B S A A AL L an e R T 2 B 5 S o SR R R 1 2
FHWF IR PGS 22— SCERCS TR T 1 AP T R P Haar /NIEAR e CD-FHWT) 1943 J2 2 75 3 i 3%
AR AHZ A ARAFFE RS B A= 00 () 8, SCHR [ EF Xt b R n) 0 R 7 st el L (R4S O B AR A I fiff Pl 3 T
2D-FHW'T [ 55 J2 4 i) 52 G 45 ¥4 2 2% ELXE % 326 s B 9] 34 1 2 5R 7™ A 1 Il 8, 35 0k, SBR[ 10 48 i 17— Fib
U VLC-MIMO 3UZ & IR G - 1% 7 Ge 85 4% i 5005 43 o 2 85 2 e U8 S BOBCHE 5 30 5 e AR A0 SE AR R
B A K 25 i 2 LRk B i L (R AL S, B AT SR FH 1 o PR R A 2 B3 A R M SR R (SUMD 46 1 54 vk 647 1%
T, WU B I 28 0 45 440 F67 B A S, {HL i SR FH A SRR CSUMD) A8 0 B8 30 A7 7 J2 ) 25 45 % 48 ) L, FL7E i
M LY (SNRO B 23 1 IS D2 A B 42 1 . Sk [ 11 )38 10 38 2ok — o e o e O ARLAR (ML) 35 B 32 ofc el 38 135 A
RE e e TR R TR [ L ARLATY AR I 125 30 o L) 28 in 2R 6 [ 1 2 1B 0 (ILD . PR ot 449 o — i i 4 B L AIG
VRIS E 24 H G TLT A9l WL X2 B R Ge e o LB i,

BT I AR SCHE Y — b 3 T2 8] 35 1E 38 A5 (L TOC) g 5 19 XUZ B I 2 40, AR T+ B0 A 2 40 9 3 15 1
A, ARE SCRRC 10 AN SCHR (11 @ 7 35T LTOC it 14 357 2 A0 B in 2R Ge#E AL 5 56 T B 8 52 ) AR 1 1) 2 5 7
LS BRI F 5 TAE sl X 5 E AR 3R (BERO) A 2 P XA 2R A7 4 2 L AAS AT AS TR) 22 36 531 0 3R e
(S22 7 e/ N BT 8 e R A ) B A i 1 7 58 5 IR W T 453 3 LT OC 2 % AT LUK A0 45 5 1) iy B EG R
B R GRS 2% O M SUM KGN 3576 T AR A5 5 ML ARSI 55 3 A0 TR] 1) 00 S5 2 B T A 20000 o3k At iR
S B G R XUZ & N AR GE A B T 2R FH S R 25 0 BLI IR T i 2 2 i 3R 40 n) A U T R G TR (R PERE .

2 RGFEIR
2.1 %iEis

Bl 18 MXN # VLC-MIMO XUz & g R 40 7 21 E , R4k % £ 2l LTOC s K2 &
(OO B B i & (DC-bias) LA K & 3% LED FESIR RG . fi b2 4% i e A0 Se AUEUHE 8 2 4% S AR AL S AL
BaE, LR RS L LTOC 4nfis 5 1 ik )2 20 iy 3G AL L &5 05 5 2ead R & e 1k
FEAPELE S HEMTBR 3 LED BT 52 S B B 1L 1%

transmitter ————————— === _——

-
|

| |high priority.
| data
|

|

|

|

|

|

low priority
data

"
1.

: high priority|:
I

I

|

|

! data : :
.- far distance LTOC image | | IS :
R decoder| [processing receiver| |
|

|

|

|

|

I

| |low priority .
: data
: near dist;mce,

1B BN 4 R G R
Fig. 1 System diagram of double-layer overlay coding
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