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A Study on the LED-based
Visible Light Communication Systems and Its Applications.

Yeon Joo Kim

Department of Electronics and Communications Engineering
Graduate School of

Korea Maritime University

Abstract

Recently, the lighting technology is developed due to development of LED.
The use of LED 1s such as LED traffic lights, LED TV, all around us,
expanding the scope and demand 1s impossibly increasing. LED 1is
semiconductor, which is the advantage as the digital modulation and digital
switching device with low power consumption, and has fast response
characteristics over hundreds of KHz so very easy to control. Therefore LED
1s possible speed of switching that people not be able to detect a flicker
of light. These features, LED lighting, as well as communication can be
utilized as a light source. Visible-light wireless communication
technology, LED lighting devices that combines wireless communications
capabilities, wuses LED lights as the light source for wireless
communications. Visible-light wireless communication technology, lighting
and communication 1S convergence technology that can be used at the same
time. LED-based  visible-light wireless communication technology
developments very likely that you want to use for this research is actively

underway, visible light wireless communication efforts are being tried.



In this paper, we regard to the possibility of the development of wireless
communication technology. We apply convergence LED lighting technology and
communication technology that we implemented visible-light communication
system using LED lights. We design a frequency modulation-based optical
wireless audio transmission system. The CD4046B phase-locked loop device 1is
applied to implement the frequency modulation and demodulation. And, we
design a optical wireless communications system for image transmission. The
SCAM-30 camera is a device for 1image capture and we use a LabView program

to control the camera.
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value 251.6234 kHz 257.2898 kHz
status v -

(b) 250 Khz

LeCroy|
[ signalIn

= & Ik | | | & I\
I i
| Signal OUT
4
Measure Piireaict) F2reac [ P P Poi -
walue 3011183 kHz 2201036 kHz
status £ -

base 13549

(c) 300 Khz



1% 249 YERRSITE.

e

)

],
a9 24(a)E= 100 Khze]

HolEt

i
oF
Np

__i
B

—

0

Ve

75 cmo]| T},

1
s

ol Ae

w

)

} 100 Khz® F3

B

el

o 4] 135

a9 25(h)el YERY

1
L

s

A

<

]

-

kel A7t 75 emQl ZdEjol A
A

1t

A
AY

_q\_
2]

%
75 cm 7HA] &

0 %74

7

Eis

1

s

s

]

S Avkel 27 24(a)st Bl

A

=
S

[e]
} 100 Khz 53

o}, 19 249} 259
] FFel A

-

<7

]

A
L

=
LN

of A1) 7}A|
=1.33) A &
B o

}

45
(n
o

=

3L
[e)

1.

<
=

18 oo

=

o
T
I
o
o

.

]_

1

s

A
A=
o 7}

A F 97 100 Khze]
7HA]

oA o9

F 100 Khzoll A H o
cm7HA]

=

BR
o
o
o

el

ol A A€

Njo

B!

_34_



LeCroy
|G- RY @ Spedker—|

| D:TX@ Signalln |

02[0c]

-t

B0 my

w{Noma 2
Edge  Negative

2.00Vidiv

Input : Triangular wave
Material : Air

(a) 42t}

LeCroy

| C T |

|
I
0
i

i il i 1 —L U 3 1 13 L} <] E
pasure P1:fall{C1) P2fall(C1) P3rise(C2) P4:fall{C2) Poine PB:---
lue 967.630 us 967.630 ps 651.957 ps 2874729 ms
atus L v L v

200 mVidiy

2960 m -4.460 Y o3 Input : Audio signal

Material = Air

(b) 28 A%

a9 24, TAFTI 100KkhzZ2 AHr3gtel A9 oHQ 41 Ad 33



A

Input - Triangular wave
Material : Underwater

() 423

D: TX @ Signalln

Input : Audio signal
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