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Abstract

Currently, an LED light is the media for communications because its luminance and cost are developed
and many applications are created from LEDs. LED lighting has to instead fluorescent and incandescent. It is
most popular because it’s more efficiency than the current lamps such as power consumption, long lifetime
and transmission device. In this paper, we presents an innovation of LED, it can be using for the
communication and many applications of visible lischt communication, indoor wireless communication, in the
hospital, air plan, traffic,c and home office. Additional, we presented a visible light communication system
model using for simulation the system to analyze influence the light distribute on the place, to demonstrated

the many VLC applications.
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Bunisn guamidnasd guamdlalasion grumnufisen Wudu wesiidiunmtuasivesiuiivuimnudaily
waafusnansvosmsdeastoyaldindaumius® a.a. 1880 [1] Tnsunsusn wauazdds Tmeaielansiml (Alexander
Graham Bell and Charles Sumner-Tainter in 1880) shnsueguandgyanandesiuduas aaduedodnsdmii
doansssuas sauesa (Mores code) [2] ilumsdsiianesaseuadlflunisdeans msidude Wusu msdoasme
wasiueafufumaluladlmingnihunléifudemiee snisdeansteyauuusing Tnslduasiuoaiu Jauasinanis
Juwasanvaenueadidus (White LEDs) lTueupsviasnueadiazgnldilumasalwliuasadne uasazgniuiwny
saonlildoglutiagiu neonueadiliifindiuasahasannsndstoyalddnde 1insussandldnuvaenuendiis
Thauainuardsdeyamendeny du Aneluieshaudiinny siesnelueias thy meluiedesdu lsmeuia
T¥lunueses Wusu msdeansieuasiiueadiu (visible light communication) gnifamanainnisdeansuuudusiise
(Wireless infrared communication) Wusnnlugunsaldiwan3lum (remote control) iilesandednfnvesuasdurisni
fndsdegan uasdurhisnazSunsesenvesnudld nsdemsieuasiveadiuisgnifannse

2NN 1: NSEAIIAIBLAIRTILINGIE Heliograph Tasnsuas twanudvae
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Yagtumsuseudandsnuudsniudmiunslidiausedru msvian msddiugseia uassugnaivnssud
Fududedlindsnu Fowniddaitanusotieusendandrnuduiddey vaoaueadi (LED lamp) fianunsaliauaiig
ganee Aunaeniesisaluud (fluorescent lamp) uagvaoald (incandescent  lamp) dlewhuwnuagyhlanunse
Usgndandsnuliagnann mnamiddenuivaenyoasaudvzdeddndnuluasarinvemasnaueadi [3] urnaen
weadfasaUsznsandanulsnnniuagiiongnslinuiisnnuiunindnse

2. FIAUINTANATNVRMABALDABA (Innovation Illuminance of LED)

MaoALeadAnTe LED 8911970 Light Emitting Diodes [3] LﬂuqﬂﬂiaiawﬁaﬁqﬂwﬁmLamﬁ’uﬁ’ulmiaﬂ dlevhnisdne
wsesulniuuulusansaasiliueadiauaoonun uassnrasnueadiasiiaanufausiinanud 400 wsndsn e
800 s Bin (nFerfuaueniaduil 380 uilumns §s 780 wiluiuns) fawandlunind 2 Usingnisaitedlusuues
electroluminescence AvpuasiidsoonntuiusgfvesdusenoumaniivesTanisiaifily uasiuduaddlngdng
Sansilaloan Frsuasiiueiiu wazdrsdunlsnsn fifmunlelondwastudueuusn Ao dn Taladn (Nick Holonyak
Jr) (An A6 1928) wisuemaisa S1nv3n (General Electric Company) Iagldwmuilalondwadlugiuasi
woadiu uazanunsolfnuildludafoidundiusn e a.a. 1962 (3]

amil 3 1unsiSsuifisunaluladueaueadilutag a.a. 2003 f¢ a.a. 2015 uandliifiuinisaazgnaaient
Turusfinoadilimnuaiiafiugdu wasiinnuaisgeduwindulindnuiidenas Wisuifleusuvaonvinduy
917y aenyjeenisaleus vasaslalay naenduuAaUivSovasald uaznaoaiesled 91nnwd 3 AmAnsalin
Tud aa. 2015 viaeaweadigninunumasaluliiliuasaineing 1 Amnuainaviifunassueadldndsnuliesiian
Faadlimdarmuissnimilsvemasanziisunuutsendali Tefdnuinvesviaenueadide Tindawulosiiietioan
amzlanfeuld laifissded wazdanudouni florgnisliauuiunin 50,000 $alus nieuszanal 6 fe 12 T fdlHden
wnue dndunuuliuasainesssuniidudun (white LED) 5995UU59AUT290 19
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3. WUUSIABesEUUNMSaRasAeuasiiua i (A visible light communication system model)

sUsuuhaesiiugiuvessruumsdeasieuasiivondiulasnisliuamnasaueadidunilldgnmitauoadausnlng
T. Komine WAz M. Nakagawa [4] Tusnuddvatuiidaesszuuldniunimil 4 dawfiddgfensuoguaviuusifanuud
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1Pda (Transmitter) dnsusidaazanudliuaadndnisunsanudusasduluuianiuasidou (Lambertian radiant

intensity) anuauns (1) [5]

R, (¢)=[(m+1)/272’]cosm (¢) (1)
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WN398NU1AINAES (iradiance angle) I Aauuiiuannnsenuivlnlalalen (incidence angle) Asumasuiign

dewenumilanin P, =P
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R (@) Aemnuduuasidwnandadsiiyy @ mldanaunisii (1) i feyuiuasmnnsznuiuliialalen i Aeyw
o A 9 c ]

wavnadllnlalenanansnsuuasld (field of view: FOV)

A
—=R oLy <
H(0),,s =1 d’ )eesly) o<y sy, @)

oy <y,

A o

MivazgnassAlildudiudng fAnaniuilivesies fadu P, Aefdsnundsuiuldanndesdrygaunuy

wnsnszaeiwldanaunisi (3)
P.=Al (3)

Wy A Aefiunivewiisu

NfsunasndanazauiInTouas (optical filter) wazilaud (concentrator lens) f9aglandssuauy wilaanaunis
#(

4) [5]
Po=(Fu 42y )T, (W) (W) @
e Tf((,//) feduusyavbnisidriuvesiinseuss way ¢() Aeduussavsnsifivvestuaud
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i=P *R (5)

e R Aeanulwesnisneavauswadlnlalalen (@viiawdu A/W)
dnsdeyernsadygrusuniu (SNR) Araldainaunisi (6)

SNR = —— (6)
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2 2 2
Gtoto( - O-shot + Gamplf/er (7)

4 | Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 18 - 19 July 2013



The 5" NPRU National Conference 2013 Nakhon Pathom Rajabhat University Nakhon Pathom Thailand 18 - 19 July 2013

dlo 07, , AeAnuuusysdyaasuniukuudu (shot-noise) Aurumlsanaunisi (8)

o’ . =2Rr(P, +P)8, ®)

A o

dlo 8, Aeuuwminvivesdyaiusuniu uag P Aefdsnuvesdyausuniuiiduuasiiogseuq 8, =/ R, e R, fie
dntoya uag [, AefiAmLUNMIANAYYIMTUNIY
FU18AULUTUT U Y QI AUTUNIUMUUARINENNITT (9)
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ZqR(R +Pn)/2Rb +i2 B (10)

amplifier —a

o’ =

total

Bit error rate: BER ANUnRANaInA1WIlaanaunsh (1)

BER = O~/ SNR (11)

, e
ds 0(x) = Ie ? dy
27T "

SNR (dB) 2z Juilariduresdumisiazu A1 SNR meluiesdiingunsigiueadinnimavddeyaduieaiu uagidy
4 o Y val d Y A { -6 a1 i % P = v '
viamuansuladiaunn 1 SNR (15.6 dB) [5] fiesdidn BER 1 10~ 7if SNR Miadieany egiiuszana 69 dB siuinnid
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Mobile to mobile Tl t L

.

# RECEPTION 5

100 Mbps, 1m 20 Mbps, 3m

Bidirection Unidirection
Source: IEEE 802.15.7

9)
it 7: madsgendldnunsieansieyameuasiteniiu n) nsdeansnigluenas [7] ) VLC ID Kit Nakagawa. LAB.

[8] A) MsdeansTuA3osdu [9] 1) MIFeESWUY mobile to mobile infrared wazthelawan [10] @) IHnusuas9s
[11] @) nsdeansnelulsanenuia [12]
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4. ﬂ’]iﬂix&gﬂﬁﬂl“l’fMUﬂﬁﬁlaﬁ’ﬁ@]”JEILLﬁQﬁSJENL‘I7i‘L! (VLC Applications)

weadgnianluasainanelufenihauniglueas uasildamsadusnandunsdearstouald Soninis
deansuuulimemuadiineatiunigluennis (indoor wireless visible light communication) [4] waeszuufininsduly
3nfawi3endn msfeansuuul¥anesiouas (Optical wireless communication) n1sasdyaaudesweuameadiiy
wuuaesiilddudou Wewhdyyadedisesnsdmelituweadi nmasuliinlnfmamesnsaduSinauaisan
nszvuRnnsasuuwasmieniniliifenszua dregliinunmadediueadintnaneuaussdyauiniia engezidy
weadiidsgs warlnlafimawmosilireuasnn dyanilihluvesesndng madeudelassneneluiesdrinny
viseneluermsdanndt 7 n) [7] medsdnanuiisuaminvaenueada funnd 7 o) \Jundnsuii Nakagawa LAB.[8]
T#iFoudszuu VLC andl 7 a) Uszgndldamnigluiaiesdu (9] awdl 7 9) Drelevndevasaueadd (LED
advertisement) [10] lduoadauansthelavansiuiunisdaloyaiuuunsaiinmsussaianamunmkagnsUTsiana
sedyanaanthelavaniuansmugasieg n1sldueadtunuasas (LED for Traffic) [11] Teadatulnsasusiidu
dedoyaszminesnsud uardoaniliasasmudnenyihainvasaueadi szannsadsdoyalriugldamasaseglimsmn
Taglidhsudyaaiisasud [11] il 7 9) uaznisdeanslulsmenuiaiidesnmsamnasnogauazazanlunislin
[12] fsnndl 7 2)
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