The Journal of The Institute of Internet, Broadcasting and Communication (lIBC)
Vol. 20, No. 5, pp.39-43, Oct. 31, 2020. pISSN 2289-0238, elSSN 2289-0246

https://doi.org/10.7236/J1IBC.2020.20.5.39
JIIBC 2020-5-6
o) = =]
2UtE WYL 9% AN BA A2RY 45 ¥ 7Y

o= L 84 o o v

Performance Enhancement Technique in Visible Light
Communication System for Smart Building
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Abstract In this paper, we propose the multi-channel interference cancellation algorithm for visible light
communication (VLC) in smart building. The VLC system is communication technology using visible rays
that come out in Light Emitting Diode (LED) device. It has energy curtailment effect and possible to use
in ubiquitous network service applications. When a large number of users communicate indoors, the
performance can be reduced due to channel interference. To remove interference, at the first, the
minimum mean square error (MMSE) scheme as interference cancellation methods used, and then the
successive interference cancellation (SIC) is applied to obtain additional diversity gain and improve
interference cancellation performance. Indoor VLC channel model is employed. The performance is
evaluated in terms of bit error rate (BER). From the simulation results, it is confirmed that the proposed
scheme has better BER performance compared to the previous systems. As a result, the proposed
interference cancellation improves the signal quality of VLC systems by effectively removing the channel
noise. The results of the paper can be applied to VLC for smart building and general communication
systems.
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Fig. 1. Principle of VLC operation
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. CkE M2 2 A 7™

39 4= AWO] FhI B4 AAEIOIA Theo] $41

717} 24 wjo] 7Hd AUE 2 UEidth £ =89
A= 2709 417100 3719 417171 BAE ke %56]'
< ATk A7) Rxl10] £417] Tx1¥ Tx29] Y E
0] A A& Aoll, Dok FE Tx19] A%
Bt oz} Tx29] 45714 34 =418HA "ot o=
LED9 EA4A Rx 4171 FOVE 7HA 1L Q7] wliZo]
T 9 Tx 455 2% 45 dok Adt Tx19
YERFY] o] Rxlo] ST A% &4 =7t =k
Skl 9] Rx2, Rx3 FAI717F 2902 546
3t B4l Aok v "ot whebA FH 7] AS
o ti-8st7] flgt vk Ad 7 AA 7140l asi

E =FoAE MMSE (Minimum Mean Square
Error) 718t <2 7Hd AA 71" (SIC, Successive
Interference Cancellation)S #-85t0], o5 L=

FE AgEe M-S Alojsiltt. MMSEY] S 34
2 tha3 Zo] yehd 4= Qi

Wingsp = argmin Wy gt [ I WY — Xl ﬂ e

A7IA X, Vi 242 S5l AlEE vehge, I - I,
+ Frobenius norm< UERdLh E3t Fu o2& &
4o offje] A7E &S £ 3
£ [( WinseY — X) YU} = OA;Nv ©)
Tx1 @ Tx2 @
Tx1 Signal Tx2 Signal

(Desired) (Interference)

R2 . R Ra

O 4. 7IE 84 21 AlLE|R
Fig. 4. Interference scenario of VLC system

o714 H= Ad B, 0y NNV AZ PP et
Kk o) olgsiel 412 A S AL ohg

g g 2 9
9 Art.

=T ==

Wanse=

-1
woe @

_41_



Performance Enhancement Technique in Visible Light Communication System for Smart Building

o714 a+ A5 o F28] SNR, Signal to Noise
Ratlo)—- Uerdch MMSE ¢172]&2 SNRO]

3 PEE AR8ote] TS AAsH| diEel = *é{r'—
o] FTEH= AL WA 4= o, d&Ho= M

AAL = Ao

al
= =2

V.

ux
oo
B

ojf oAz MG A AlARIONA g Ad 7F
A AA 7119 A2 BYAAE Bof A% BE
2 AoZE= 94 #Hol HXE (PSK, Phase Shift
Keying)& A-835t91 Ad2 o5 ¥hAL 84S 1efst
At HoAY 212 & 19 FHtut

I9 5 AW A% FH0AY dEA S7 (D) E
Uehdc} Aol Bzo] 4719 4=
Al ==, ol AIRE X Aol ozt FRFH sS4l Aot
o] A& g A wiol dEA 39 o] HaH
A "ot I8 62 At o5 Ad M AA 7ol
AgH 7HAF B4 AlA"9] Ao wE BER (Bit
Error Rate) 45 Wetdth ZJASA Txe Rx
Atol9] Ael= AA AW AEAA 2ols WO 0]
£ 125t 2me} 3m§ 7gstitt. B3 ARE A
Sk= Tx9 LED $=& 271, F¥o] Mo A-gst=
RxE 2712 714 O]'Sa‘:]'

1. 49 oi2tolg
Table 1. Simulation Parameters

O/E conversion efficiency 0.53 [A/W]
Detection area of photo 1.0 [em2]
detector
Transmitted optical power 200 [mW]
Distance of between Tx & Rx 2,3 [ml]
FOV at the receiver 60 [deg]
Channel Indoor VLC channel
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