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Performance Improvement of Visual-MIMO System Using Image
Brightness Information
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ABSTRACT

Recently, the communication between LED array and camera, called Visual-MIMO, is under active research
and we expect the maximization of application to the vehicle as well as smart-phone. In this paper, we improve
the BER performance of Visual-MIMO system by using the brightness information of a received image. We also
suggest the error correction method to minimize the error due to Inter-Symbol-Interference. The performance
analysis according to the noise and distance variation will verify the validity of our proposed method including

results through simulation and hardware experiment.

I.M 2 S2lslel. o} Visual-MIMO  (Multiple Input

Mulptiple Output)’= 7|&2] 7lvzfe}l tjFdo]el

LED= Z73nt oz}, §Al 2apzxle] 3-8 7} HEE A-g- 753l R RF §Alel| wlste] iz ow
SAE FoiE s glen™ LED £41& RF E4lo u]g- 7oA fefstel. #< LED ol#e]e} 7huletzt
wl&] 2 7] {3k o3-S 7xIek A g s o] FAl (4%, “Visual- MIMO”) o177} 2hiks] A1
wf il - Exbgk 2l A 7S ubA] g =L glowt Xjek 5 smlEE Togo] $go]
Lrlo] Psehn], £4o] olele] Rl Bl 28 Soiske ZAoR 7|vigick 2 7] S8 AklE 29

¥ E ATe A EE 9 ARBA A TAISAE o] A REA- S A EAke] d3ke R 428)5}9]-3{2014-004-051-001].
¢ First Author : Kookmin University, Department of Electronics Engineering, jhbaek@kookmin.ac.kr, S}213]%]
°  Corresponding Author : Kookmin University, School of Electronics Engineering, kdk@kookmin.ac.kr, 4131
* Incheon National University, Department of Electronics Engineering, kbyun@incheon.ac.kr, %3]%1
#% Kookmin University, School of Electronics Engineering, ypark@kookmin.ac.kr, Z413]¢)
=3 D KICS2014-11-457, Received November 10, 2014; Revised December 18, 2014; Accepted December 18, 2014

699

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’14-12 Vol.39A No.12

ohew} 2l

|

+ 2vbE E (Fohe bl A gam 54
23 23 B
o 34 7HA) Az} A ale vlaEeo] 7k £41

B =EolAe] A tAke Visua-MIMO® Al
gloln, $Al7)9} 21712 242 LED oj#lo]<} 7}e
25 A€gick t}5 LEDS} ol 47k MIMO
FA1S thE3} (multiplexing) & 23+ A4 50 =
7ok colAlElE Bt A dlolele] =4
= 7FsAl @k

e BAS 4l 9o AE AuE o4
o] Visual- MIMO A|2~¥le] BER(BIt Error Rate) A
=5 JWskE Aelok B3d] AWM ask
Inter-Symbol-Interference)ol] &3+ &F-=5 438l
b 25474 WS Akl 353 Ao WSt
e e A2 AlEeldF sluse] AdE F

2Ael| A= Visual-MIMO 714 2 X]2~Elo|| tha}o]
71Edek 3elM el 3= AuAzlE E3l
BERS 7WAA17151, 53] A7l 23 e57-5
FHaspslaal eFAA S Al 4=
Al Eo] Al steso] AFS F3l ehAdS AEst
a1, 5%elA] ARS gk

1. Visual-MIMO AJAH!

Visual-MIMO A]2~8l2- LED of#jo]e} 7}e|elzt
o] &4l A]~Elo]n, LEA (LED Array)2] == LED
7 A7) Qs wdsta, shdzie] mE ZAle]
$417] 93k 514 €k LED oj#le]o] 23k 4l
AAE dolels hEke] JA ofgle] & fAl%Ich
HAL Bz o7 wX|FA Al Axfol B A
= Bl o2 Nele] M9 s A &
otk wdF A 2HE 25E ASE Sl st
Az E A 2 Agls)] 418224 SNR (Signal to
Noise Ratio, AlZ 28-S A 95 4= qltk o]
& RF-MIMO<®] 7399} wll-¢- fAlsl] Bolx|ut 7}
v} Akl A <Ak He] 2 A5E v daels
< Ao = RFe vlsle] SWsl|=r) 2fa 4
Eg2 A7l foldt AL zZerh a2y
Visual-MIMO A]2~gl9] thxl o @ $A17]ol|A AZE

t

kS
i

700

Falp7| Al 2 73 7HAAL (LoS) ot 87
e A& ATl Folok gtk

Visual-MIMO £410] z+= 1-#3F 542 RF 7]
Hke] 41 FAlell vls) o3& AlF & 5 slA sle
A ZheE A2 AA] AL 7S A o
a2 v E5tet s A ] Zgel f=lst 5= 3l
o} gl olefgt A2 A Y o] =i Mk
S8l Adtslc}. o7 Visua MIMOE 71&9] 7}
Hzle} LED o{#Ho]E 837 ol RF<l| ®]s)| A
7}z 7 S Qe digke] =l

P

ol

2.1 Visual-MIMO A|AE! T4
I3 12 Visual-MIMO A|~Ele] B2 Fxes

cpepdic,

iz}
2

o
o1
4]

EEE

(optional)

Ole

O[e[O]e]

0 C@0

O
o
Ol

=3
]

ag

EEET
g vy |

e
‘ SRz H 1o A m

(optional)

2| 1. Visua-MIMO A|2=Hl9] B2 Fx%
Fig. 1. Block diagram of a Visual-MIMO system.
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