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A Study on Analysis of Disturbance in VLC Transceiver Module
Based on LED Communication
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Abstract — In this paper, would implement a transceiver for the visible light communication that based on wireless
communication driving technology for LED illumination—-based infrared ray communication, and measurement analyzed a
design error rate of a transceiver variable rate has made about distance change -2.5m. The error rate measured a
voltage variable along illuminate change between switchable circumstances, which has illuminated insight and outright.
Each analyzed and measurement on the communication distance errors along the differences of disturbance light between
night and days. The LED module has implemented for number of 6 through illumination dimming in case of different
values. Also, implementation for the system module of a VLC transceiver based on the infrared sensors which used
feedback outcome value has analyzed with error rate.
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Fig. 1 Visible light communication system configuration
using LED lighting fixture

22 JIANEEA S 7

2 =59 HolEE M 7HAREA FARe] HE
B2x= ¥ 29 Zv. =LA IR sensor, MCU, 13%
LED & 6/ 5= FAFIUT

oA gAY IR sensorE F3to] HolH AEE H
W VLC £413¢ LEDE H oA sE dEstA Dt

TRANSMITTER
Remote : -
cﬁ:gﬂl (Visible Light
{Input)

(ATmegalt)

___________________t______

a8 2 VICEMUR HE 25k

Fig. 2 VLC transmission access block diagram

TEAEEA Al % 33 Zeo] LEDEFE Huzl

dols Asgs 27193 7hAEAAM S MCUZ 459 9l

o R R AAE Fste] w2 dHelHAlsE MCU9 OPA
=

1392

VLC RECEIVER

pC

g 5 RS-232c

Connector Data

i Micro Controller| | | (Qutput)
Visible Light (ATmegats)

Optic Sensor OP-Amp
"(TSL250RD) (LM324) L

a8 3 VICHAR HE 2%

Fig. 3 VLC reception access block diagram

Iy o

(a) Infrared Receive and transmit visible light schematic

(b) Visible receiving schematic
O3 4 (@ MM 8 2 IS S 2
(b) 7tAI & =24l 32X
Fig. 4 (a) Infrared Receive and
schematic
(b) Visible receiving schematic

transmit  visible  light



a8 4@l Aol WAl TEDE Good i-TechAl9]
3% White LED 21712 o] Folx] BE& 675 AM&31%
t} IR glZdez WA LEDE %8t LEDES Fa 2+
TR ALy 9 NFE dbfHo YX3 VLC FAIR
A AR BUA "k 28 4(b)E VLC FAIRZA
TAOSAFS] 7FA1 3 SA154 TSL250RDF S Aelahel o,
VLC 21504 AgH dHolg Aas 7MAF FAMR
PAtEz F wE wekgt Av]d AEE op-ampsl

LM324NF el oJalx FZs]o] TTLHE] A5z A€t

kl

a3 5 MEE VIC &-F7]
Fig. 5 Manufactured VLC transmitter - receiver

Visible Light

2 6 TS MY 2NE

Fig. 6 Visible light communication experimental configuration

a9 7€ LEDY ¥I1E AdE shel ANBANE F3
of e Asel g AU S4% A gl vk em~
om7AA = A9 AR} 225mol TR FASA Mol @
A= AE B F Ao, S0cme= 11.56[V], 25m=
ILIVIZA oF 046[V]e] AgtEde o + Ao =a
225me] ol ge] ALY A5 vlug wel A7 WEe] G2
& dlolEl el ale] ofel it

LED =¥ S48 =2tojer|& 7|8k VLC

op>

ST 2E2| ozt 240

e
e

Trans. KIEE. Vol. 60, No. 7, JUL, 2011

12.0 T T T T T

11.5 | 2 D_D_D—D—n-_\ﬂ\. : 4
E 11.0 | , , : , f -
[}
g
= 10.5 .
>

10.0 .

95 i i i i i

50 100 150 200 250
Distance [cm]

a8 7 54 AHelo w2 Mok #Hstel
Fig. 7 Value of voltage change depending on communication
distance

250 T T T T T

Distance [cm]

o —o—Night
—eo—Da
50 1 1 1 1 1 1

1 2 3 4 5 6
Number of Module

1% 8 LED 2= M=ol w2 AHelel @t
Fig. 8 Value of distance depending on the number of LED

modules

19 82 LED EE /M4y & vi v AR s
Ak A3 grolth, Wnt; wo] AAFe o HolE &
Aol Aol YF3| FAAYN} FxoH, RENF B2 v
I we] AYE o H420em~ HH50cme] LS ®H YT}
B2 AGE ANAsr] FelA LEDZH 1H38& F3AY A
FE 58 @9 WHAA Abee FEES 7Y FHok &
th AA AR EE 2HE{ LEDE o|l®t A4 Fgo] Am
2 A% 7t Ade vs 718 Aol

a9 9% JHAEEA Ala"le] AbgE s LEDS] )
HEAS A Agtoltt u3E WA LEDE $HEFS
7Eo2 HASUAFUE Koz Tdd egdFue wig
Aog 7 £& 54S YET wiZELE & 9 7}
AFEA Alzage] RERE sl 7Y J3e LED
e A4S FgAdd = Addn

a9 102 AFE oW ddz FAdE 7Sl
ZR2 WS o] &3] dlolE e FH-5 FEHE AT A
Folth, d9d grAcw dolHE sty AEHS 9
S wf FAZoA AEe FAlo] HEAE 2 P o,
I Ay 6709 LED RES 25 AHEE A4S Md 2 A
T BYoH, 2m7tA = o glo] AFo] sttt &
A s ANAET] 9eldE LEDSFE 8 99 Wdel

o 1393



2]
N
o
o
T

a= 9

2X 60 75 2011 7€

o
10
?\:. MW\ Wi, ﬁ’%/ .
50 \%\\ //% 50
HI 60 60 Hr
70 T <
s0 a0
%0 %
100 100
110 110
120 120
130 130
140 140
0
‘ \ ‘ ‘
: wsm‘v‘v‘v‘m‘ WM |
' fi W |
; / N
; ) e
! A
1 / 4
]
[
Bom B N F o4 & N K 0 3 & T W oW E
DT wal LEDe| ujE SN

Fig. 9 Light distribution of High brightness white LED

a3 10 VLC &

Fig.

A gAeE FEEE
< 2170¢] LEDZ ©]
A A

7}

A A AT

A9 slgg wa

F 9| &4l &4 BDATA JtNBEH +418 DATA
b Vit Uight Communiaton ..\ e
Open Pt ow | [ & |

S Ael BUE

10 VLC transmitting or receiving status monitoring

719 Aok . @A AHS¥ LEDX
o1z 6709 ARgeFl o,
AREEE Adle] FEE olny Zu= dolE e AF
A=

(=R NEeN
—F=

=7t Aol

EE

4
Wl FoRd, BEA FF, 29 2ea SHolt 34 B
A KT 87 RN 29 w2 g 27 @grE ~
25m7AA el A Eaked 046[VIel WEAL % F gl
fosl, FHAUAS AL Be dagel dyes Aa
el A7l W s £4 9oz A Yol

el 54 A

279 29 g™ (dimming)S 3 6719 RES 5l
S FolE oy glo] 1.76m Aol JHsdkglar, okzlel:

1394

PoERe 2794 A 201095 st gE

Arel Aol elal 24 E Qo

ol

g a2 2

et

[1] Sang-Kyu Lim, Tae-Gyu Kang, Dae Ho Kim, and
Il Soon Jang, “Implementation and Demonstration of
4B6B Line Code for Nonflicker in VLC,” IEEE
802.15.7, IEEE 802.15-10-0059-00-0007, Jan. 2010.

[2] A&, 24, 487, “ATmegal6 VoA ZAEEZY

£ ol8F AYHENE NG FABN A2y T
2 A 54 RA Oea g8 RA, A599, Al
<, pp. 2043-2047, 2010.

8] 245, @47, =4S, F4F $WE ‘23§ LED
o 2913 TE AR WMRHE AP BA AxY

of F¥7, @A =EA, A21d, A8E, pp
905-910, 2010.
(4] =A<,

HAg, 4%, ‘1 AF abd ZAR B2
3= LED«] THA1S HA
3 =8A], A59H, A5ZE, pp. 996- 1000 2010
[5] Tae*Gyu Kang, ‘7134 FAEA 2F 7s
TTA Journal, No. 113, pp. 85-90, 2009 5¢.
6] 248, A&e, A&7, “Ag94 4 7I¥F HDF v|H
g 7] 3 =1

5%

)

of A Alz=wl A7 2 AT a7
A, A59A, A1Z, pp. 192-196, 2010.
[7]1 Tae-Gyu Kang, T. W. kim, M. A. Chung, S. W.

Sohn, “LED X%} 7hA% FAdE4lel 871 5%
47, AAEA FFEA] Vol 23, No. 5, 20089 104,

[8] Fehit, o198, A%, 94, LED 232 o &3
FUAB 2 AR FAED AN @ ABY A

=], 104, 1%, pp. 85-92, 3, 2009.

, dEd, oles, FHE, AN, ARE,
3% LEDE °|&3% @A 73

selolE AA B A&7, g ] sks] 2413

|st& 3], pp. 2215-2216, 2010.
[10] I. E. Lee, M. L. Sim, F. W. L. Kung, "Performance

enhancement of outdoor visible-light communication

F

0

f

[9] A%

g o]F=H

o o ok

)\]D

system using selective combining receiver”, IET
Optoelectronics, Vol. 3, No. 1, Feb 2009.

[11] 7%, olA%, F94, “d4u 7% T4 54 Az
Wl Al BT WE FA /) w@s] 93 2 5
4 24 2uaF, deadEeae A, 499, A3
<, pp. 60-67, 2011



2010 29 HAFdigta Fo A7 AR
2 AR EAFE HEA £ @A
Tel : 063-850-6695

Fax @ 063-850-6074

E-mail : ghdrmsgls@nate.com

2011 29 QB Fol AW
9 AREATHY JREN £ @A)
2o st Au At A4

Tel : 063-850-6695
Fax : 063-850-6074

E-mail : 1stepjang @naver.com

ZEHE (& F7F
19899 d@digu =5
1991 5o digel dagstat ZA(
A, 20029 o o A=
A (AL, 19959 ~ A A&
SA ="ty WS
Tel : 063-270-4779
Fax @ 063-270-4542
E-mail : thkiml1324@jbnu.ac.kr

42L& #EF)
2000 wmzsfEgtol sl ikl &4
(FBh). 20039 ~@AA G shw o
s 7] - AR 2RI ag 2006
A~ A Y3 Post-BK21 At
()%
Tel : 063-850-6695
Fax @ 063-850-6074
E-mail : ykim@wonkwang.ac.kr

,_
m
|w)
&
08
Ofm
Rl
[
In
u
o

13
N
>
N
3
<
—
@)
U8
>
[
N
H
fn
1o
o
m
=)
Hr
1
2
sl
o
e
B

Trans. KIEE. Vol. 60, No. 7, JUL, 2011

1395




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


