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"nIndduneslyy U3 KaaduLazRRIuINITNIERsEdetaya”

enasild nrelufienisinausuwindu dmsulasimsiamnamnumion
sefUUsEmareInsAsanIeLaIEi: Matovneamelulad maiayaaInseu
Aanstnsauuiay n1sdnviinannsgiu wagde (Visible Light communications for
Thailand: Technology Transfer, Human Resource Development, Industrial
Standard Survey, and Its Publications) aduayulag neanuidenazinuInanig
nszedes danslnavien washanisivsauuey eusslevdasisae (mld) -
nany. IMlaedideu LED-SmartCoN.Org)

foyaunznwmaesdnldinusmvesimmhsnudwoundideya 1wy 91y
UIN19ANS kasviesayn H1eusnisanunidinemanswazimalulad (STKS)
drinauimuIngimansiazinaluladuriewid (@) Avaudv1Ia15hazns
Wnseitoyasin’ Wngaunandvmslui Bidnnselind Aeufiawes Insauuiauway
ansauma (ECT) wusulwiihdeans  amieuan1taudmnslaliiuazdidnnsetinduvis
Usginelne (EEE) wazdoyadiuldnusiudulasinis msdeansuasafogegasesia
qumusl:  nsateneamalulaguasimuiyaaing (Technology Transfer and
Human Resource Development of Perfectly Secure Quantum Communications)
(qu nnda. - nanvna.2558) lagauiau ECTI aglaimunsindumhenudnves
foyasrudnanilifiemsunigaasarludiudelunduasaiulnsonis

LED-SmartCoN.Org

1 www.dailynews.co.th/article/OQC_slash_LED
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AanHATmiTaly (w.e. 2559) 2

WAIUINITAY “ﬂ'ﬁeima’j’msﬁanﬂa" mnlfiFuRsnINAIsAIANTTaiiYuIY
sunanvsslunltunmsnilieiu avtelimsuimeluladsne o fenaioites
the Msazienansznuluiinmaladeenvdmarinlianasndssanmsamuadle |
¢ lousznoufumsindwnanuimmind dyiinduteuntingowds asdaild
msMauHueARdmsURINIIiRsTasTunsdesainstoyailomadugvdnagiy

shietiishauedoyariimsdounasmansaamalulanisdesainedivasnis
doansdayasulifeiubu e “malulaBiudsulan wa. 2565 § nanaueadalanm.e.
2559 fifgannin 3 niuduviog defernenuduauvesmaluladiizoniuii

“lalw” (LiF) sufwaauasdoasseiuiudusSoyifuinvesuTdndumyaiigiau
st wannswmalilaBiegnaiiusnglutasdeunthdn.e.2559” Tnefinmsau
vl aefivseleddonsianudiladdnvesumsenmanuide
wazWaTngalaniIfuMIn I ILasHadNSALA WAL UINS TaTiiReideuasiiding

6 Y

wUanUszvianm s1uaNIsIAsIEansURsineasuaalufalle’

2.1 walulagiaeulan w.A. 2565°
wnnsiawwalulaganila 9 mserduAmingInsalanadanngIves

a a ¥

AILLINBAAAIULFLILAZ I UNITAINUNTUTEANS AN AoelNuN81989mNatas

¢a o a

Wrlanssiudiuluglasie  dmsunisneinsalndiunfiarsanysynauduauiuen
WHaanAIUN1TRAIANUNISIHULALLLAarTLAY (WU AaNnuLeadRtuug 2.58 Wiy
aunseglul wea. 2558 ¢ 3 wiluduwseguesy we. 2559 Wudu’ waznainns

dosainadeyanit 6 uduwsey) Sadldnnildusenuinafeeiineitesnie fe

2 ﬁayamum?ﬂﬁwam75wmn€dm¢zfﬂaﬁ?m7mw§ luasihiaueswiufuenuiuduy 9 vosaunasiyingg ECTI (Q-ThaiOrg
lasanis ”m55@57ﬁ/ﬂa@n”ﬂgogﬁﬁwsﬁﬂﬁumawm; msargneamalulad  uaziwuIymaIng (Technology Transfer and Human
Resource Development of Perfectly Secure Quantum Communications) nnua. - nany.”

3 www.computer.org/web/computingnow/2022-Report-Drivers/ www.dailynews.co.th/article/372374/ uag
www.dailynews.co.th/article/374290

4 yilade 'nrsdesaIrevaga 17 ISBN: 9786164060029 (www.ebooks.in.th/ebook/36821/)

uag www.dailynews.co.th/article/375324
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wW.@.2565 nusalulagniasulan

Q IEEE IEEEE) computer society

IEEE CS

2022

Feuvesauanantulansluiuazdidnnseind (EEE) lnsvusunouiaines
(computer society) dunansianigewin Wudnmsmfuyaansaniaatn g
\a eslfiRn1sBand-unanise uazlulasgeny saudutndnnisvesmingas
weluedidouasimmiann vhmsfuaigmahuemeluladsuduiudogusn
vo9AnEINIIAeNRIAasuazgaansINTiiBates® Ssgruimndnisusuiaunly
uiagsilmsmsiiigtesldfunansenulde

eisn1sdaideinannisaseunguALLILIINaNTnateRuaY  LUn
$uddsal Inssunnsuesalvafinnsanwazdneddldifioasnsausyselewifiseay
uainnisdsadoyassyoonin 23 dsameluladiiduslaniudelud ae. 2022
TnemsUszgndueadd (LED) Aldunisndnifivlusisauniswennsaiil

KansdnTRTivsznadiorene. 2 5 5 7 Svsdndsulaninaluy (tech
disruptors) uazimeluasduiadou (driver) mui iy 1A safusud 1wl 2
dudnnsetindlagnguaoufiames  dwduyaeamlufannsarianudilaleimed
wealuladmeaduazansiuegiudinudinumudldedsls

Twag wadmawdtuldfumaauaisudalunaiemnats  muvasnads

5 s1g97uRvUTY (EEE CS 2022 Report) www.computer.org/cms/Computer.org/ComputingNow/2022Report.pdf
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Y9190 Y @ (Security) nimgaumadayaidnniie (Open Intellectual Property
movement) ARUANABNNIABS (Quantum Computing) aunsalkazNAlLTEAU
u1lu (Device and Nanotechnology) 2935t 15auuuvauiia (3-D Integrated
Circuits) miﬁauiﬁuaqLﬂ%ﬂLLazﬁzwm@aam (Machine Learning and Intelligent
Systemns) lasanedeansuaznisidenles (Networking and Interconnectivity) was
514 ﬂﬁﬁﬂﬁ'ﬁg Wiy Universal Memory, Multicore, Software-defined Networks, High-

performance Computing, Natural User Interfaces Judu

Ingueadaienisdesainsgnnanisluvaievuin wuy

. AudeBu (Sustainability) suiilesnaindleyssmnslanidfisanniuazan
wieutunnudosmandsnu 1 fngiuiigetu Tusneiifudesasueudia
wiavaafivantudie  Smelumansdssinvativayudganudeduld oy
wusAoINANMEAAUNEIULUgquiTeyaBieysny  amaeaniioy
anmenaiiedadulauardosiuriuiinoulufumassu ssnfva e
msasenunseviin Wudu Tnetadoimsughadlmifeneadidu gnnamnly
nmsfiaudnuay “oundn agn aivdu Auliidesas engBu ansi
Ustlomiseus” tuled

. ayswdsdumediiin (The Interet of Things) Sulndsunniignlulanisled
doanslvsauuneniiiunisdesaindoyaannsndesoslunguil

- waluladideafuuss (Photonics) gavesnslduasiitefanssulefiddsing
dananndednenmiinas st desdananiieung L%SJ(??&LLG]I%UQUﬂiﬂj
wasfiingiuauiudidnvsedind nsideusedyanamuas wdetslnsauy
uas guaneiBanas (switching) 1 Ssdwasvimnesonisiudsunlasdnuniis
g1 aurfdanansuiwesnuifasidmndanis meiiGeseuasaziag
dffuannty  wneRenssuilddidnaseulenaiveuamunguosias
(Moore's law)® fihunensidnasuesgunsalassiitlufovasst uasdadudn
ymavdnidle fuitdemnetuiuiy

6 ngvasias (Gordon E. Moore) gf5aunedsuivnduina seyide .. 1965 11naluladlulasddnnsedndevauisoussyaauysznay
a0 9 laduaeuvivaeAlanuivnduuay s zsividenTavesyaruiuluynyiia) 18 ifeu gunsaliniesldszidnuazgnamuly
g 90 “lulps” wilddudrudwlugnidluiuduanessyay “ulu”
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2.2 AaNAudABAlaNYAAINIT 3 NAUAAIERY (W.A. 2559) © °

Mnsenusuliunaialanves TrendForce T nMsiiulnvomanakeadiu
nmianszeasulunaslvgisanigauasdude’ Ananfuindudumdnvedan
dlerinsiufusnsdiuvesUssmady 9 TngHaT 91NN TNANTINLEAB AR
gaatmnssudunsouuloutovedgaiviuiu  mafvlnvenasugialassumsen
Imamim?ﬂiawaaﬂwmEJLﬁaﬂmyjﬁﬁszhﬂﬂﬁ’ﬂaﬂﬁLﬂiuﬁuﬁlﬁi’mNé’ﬂﬁuyjaﬁhmmm
weadiligiuiulndeides dlnm. 2016 l#¥unisaanisaiiresuann 2.57 vesd
fouung 3.05 vdnviiuduvioguny  Tngduulmionsaizeann (penetration) f
aeduan 319% 1Ju 36%

dmsugusadinaatuininnisfisavesueadiansiamnuuunasavie
malan  Fslnsedumsivdsuneadifianmslindsnuildludisduumasaaunis
Juunu  waznsfeuifiesiiueadasunduiafensenuimsusiadlml a1
finnsanlénnn mnusznnsnilinudsuiiomilvasaiieussvdali ainendn gl
msldfuuni Svaenssnuidedanioutiosnd dwsulssmalneduiauiusass
Waf 60-70 dumdlay  wagvnfimsaidlananUssrinsaimnazanniiu 7 s
dumaen  wagmnunnnimilmaeaseauidsululiueadd  fuiaveuuszanailag
saznanefusansznuiigann  Wuiierfummnsaiilandosuiuiasuiiesuiu
wielulaflmilusuaniiiuan 1wy Insdi vodumedidn Wusy

AU YaurAauiuIALN.A. 2559 Aalavuesdrtin Digitimes Research lanm
¢ o X ! i aa A ] ] =
nsalvdutunnlaeseyd  yarmankeasaiienisdesaindlanaglutiaUseunu 3.46
NIUA UK HEYaNT] LgdnIINI5Ens0ad UL UIMaTn (penetration) Y84iaaRLORE
ANNUsELAN Ao 28.2% wnAnanisviaandettanvsaiiion1slydaua (projection
lamps) Agnaaedis 32.8% uazlvlauu (street light) iMsuszananisiieuvasnagi
syauTosauvhefgauiuannsaldnyaelinuaeUinseiuna

7 www.ledinside.com/node/24054
8 www.dligitimes.com/news/a20160317PD205.htm(?mod=2&chid=2

9 SquravsumeEdudedlnTinIsinteds 200 auyaiievaiagunasn desainais s idegiduuay Angunylya
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Intelligence

LEDinside : LED Lighting Market to Reach US$30.5

Billion in 2016 and Professional Lighting Markets to See
Explosive Growth

The scale of the LED lighting market is growing steadily, according to 2016 Global LED Lighting Market Trends
Report by LEDinside, a division of TrendForce. LEDinside estimates that the scale of the LED lighting market will
reach US$25.7 billion in 2015 and expand to US$30.5 billion in 2016. The penetration rate of LED lighting is also

projected to climb from 31% in 2015 to 36% in 2016.

wAtansziY  AlAIN1TAIAIANITAILAZNITININEFADDUIANYDINAIALDADA AN
TuRAN19NABIIN15ASIUNS DS UNISU AT UBUAINIDUAEL WAL A ASEINUN
AATILYRNAIMNTTULDADA Jed Dorsheime (Canaccord Genuity Inc. (US)) Wiaue

Tu91u Strategies in Light conference a4 #1um1  Aa151 (Santa Clara) Usgine

A

ansgolisnT  neunihifmiarnisAnnIsalssAurilua s sy dee Utz lasuns

[ [

weuwns laenanndn “gsiamadtulumalaluasandiussiiuedd” wag “Unndun

210

(They’re ugly)”™* IN512ARIAVBIRAAINNTTULDADAABIAI9INNS IR UTARA

aaa a

Wl keadftvuniande wazduanilorusenaumenaadnnuwlsiusiA1au

manntuszauinateidunmsasmuiisueinseniswiunanilsudn

MIAsEinsaiiudelatinistrosuuamdlidiedn “suuuugsnalisInIgnas
A ogiuu (cheaper-lumens business model) SunaaluimiaeSanamaiindy sl
gaar” Saunamnmedulng  fesfewdnduuazusmslianansainaain
sdntiu wndunistmunndudmnewdueuldld (Niches Market) Ssagimngauni

10 luxreview.com/article/2016/03/lighting-business-getting-ugly-says-top-analyst?cmpid=LUXproducts03102016

"windaunelag $13de wandusuasiaumsmssesaindeya”- 7 (imeluienisinousuimi)



Digitimes Research: Global LED lighting
market value in 2016 estimated at

US$34.64 billion

U dessie Lin, DIGITIMES Research, Taipei (Friday 18 March 2016]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[y

Ineddaukuziiugsiamsssendueadamedn  Tldurudsiuvimasnaligna

9
1

Lﬂuﬁsﬂwaﬂ ﬂ’;imaﬁiﬂmaimmalfuu N13UIM9971A15 (building management)
mamuw%wuavmavamL‘wamiuﬂm (horticulture & water purlﬁcatlon ) (Wl
n7mmmmwﬂmaW’szwéwaﬁaoﬂgnwmﬂiwjmimm Amsumgaﬂ/’)mdm?um)
wagnaInnIsdesainstoyany s

Taganiamniinaiaueadamandrgninzduda  Aldusingaenndesiu
WWAMNNN3UsENAUTINANYIIUNIAAT RN SHUs U nanuaadhse 9 fae
1" Wrveslssnuniadnandunie (OEM: Original Equipment Manufacturer) i
A Arsyjatnisdesesnnansusifiaiiofld (finished product) Asefisnann
luuszmamune wasnidunislnisiuanddndeadlila naanaun1sidaunueg
Tupfinmagmsrdlssnuluiuiideieandunu  nseisnrsduiiofuduniatied
wantianisanaldsnsuaziiudamddugiaianiinaamdadaganiazdngnn
Agiduiuy

11 www.ledinside.com/intelligence/2015/3/ledinside_asean rapid fta_and_economic_community developments pave ent
ry_point for chinese_led_manufacturers

"windaunelyg $13de wandusuasiaunsmsdesaindeya’- 8 (vmeluienisinousuimii)



2.3 anuduaunisdesadnedoya: deawlalu (LiF)*

[%
[

vauzfinaiaueadasuuiuiifuuunldulninsdusiaiignasarunisiy
Uiz?ﬁm%mwﬁqﬁmmzﬁmmmmiﬂszqﬂﬁﬂugmwwm 9 dhanaunndsing i
wiu “nsdesainadeya” esfldsunsmavingiasduuumegrannssailuai
warasnndae (72790 2.4 uar”) Inenvdnsiuguilauliueadiagsimiiiinag
asloudumhedsioyaiiiedoanslédemmannsiu agmuglufumatauamasy
safidugunsaliadumeuenviovadld (sadgets) wiauufigUnsniadeudl 1wy ns
Fnvivsaundian s

Tuvasiiiunstanadulusgsdunndmiunisdeansmeuassziamdivig
wfunsdesaineeseadiifdwomiatissuudosaialimnzantussuuns
doansiiunsgusesfutsenaldldnaianndnszezen  winduiinluneuialan
i Wiwannmsasihlslssannsanidng (@1nnnsdsn) diladifeiigunsaid
vialdadredulale (WiF) iesusiddeunilduasainuoadiuazyinausiudy
gunsallnsdwsiiadensl  wazanunsavhauseldanuilunsiudadeyageninun
SuduveiviiliAemuduausunareidunsdvasnans (fraud) udwneiduriu

917 : “lalvl (LiFD) Fandlala (WiFi) Seawin”

@191 998 (BBO) MhiavetrudlevansUna. 2558 41 ululditlaluay
yhanuslunisiudedeyagening 100 wihwedlal (du hilfiamsa 1 Gops la
IWAazshlada 100Gbps FududeiAuninmamanmaneiaduazfuszuuiianiins
doansnuduletuas (optical fiber) kuumsHILATINUULE Y

s MasInsdensea ead  (Harald Hass) mnumiinendvesiuuess

(University of Edinburg) AUUTEMLONTUALSHATINENEN Lanin13iuadsdygiaain

6 A

Aag v v | ) A L aa 2 W P P 2
NaanLaadn NIl nsAnyieaaun (Allanus e asiuluunIflawiewan
v Yo o = A < P A A o v a
dow)  anunsaldsudygranmialeninnusunn  audsnmilinvinldasnsaziie

Anulanansanisldanudumesidandaunisiaiaudl (mobility) ladnae

12 Lifi (Light Fidelity) imsliaaumneduauluialanirssidunsioasdaeuaiiiiangs Wikl lusrmmwasandunisdesainsweaoadi
w11 (Tunisdeansayuvenindse wilviessavslnaiguteves Wik useesln
13 ylsde "msdesaindoya 17 ISBN: 9786164060029 (http://www.ebooks.in.th/ebook/36821/)
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E E (o] Sign in News Sport Weather iPlayer ™ Radio

NEWS

Home UK World Business Politics Tech Science Health Education Entertai

Technology

'Li-fi 100 times faster than wi-fi'

® 27 November 2015 | Technclogy

Light bulbs could offer a new way of delivering data

nsziy Mnfiansandemanuideidadnuds Aagnuiniiladudimusingduan
wing el Wy TeveImans1aNsdensea enad tduanawwes (laser diode) Y

aa a o @ v S ANy o u a | ) A 1 |
LL@a@@‘UﬂGWl'ﬂ‘U WAL SIUVNHTDANNADNANIN LU UYDINIINITEDATNIULEIED

[ YY)

ainsfuiiesiudyaannas (downlink) @auw1@u (uplink) ladusinguuamieiiduly

A

TafunIsd duaawas aunseRaNautuanyinglasunmsInndlaeidtuin - 1ale

[ Ag ] q

ponunludnwae “Y0uay (Gadgets) i lauli (Loadanauaives) WaaIgnaeu
gelaild \ugalilnandeya waudumesidaliaznin”

defansandounduidlenavesgaammnssurienainlusuian Usingaaiu
aenndestunismansaineuniuii  faadusunsedsseamogsonvenain
wazinaluladluiFos madesadnsdoya ddnuituogifudnangunsaifumvie
159970 OEM wiuifienfueadiiunfsetiues  fo Usngnisaliadiou“laxlndush”
(socket saturation) LLasmmigmqﬂﬂiaims?iamsqﬂuﬁw
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el mnguslaalavinsidsunaealiuuuiduvsevasaldlugnisldaes
8ANT1Agn a1 ergnsldnuenulassendandsunivaenldviongeostsa
wudlludas  Usingnisaldusafeinsenistidldeuiluwbsulurasnueadfus

Ay 1 .. . . . Y g
auARTId YA (visible light communication - enabled lamp) fagdnasalu

wa1dulng  Jaflerudululidesdunisamuseulniienainusngnisaldngn
linananisdesadndoyaanniininnsalseauiuauviseyazanatluagauin

saidaflldgunsaimsdeaaindouila  Ainmsussgmizesuuasnnuiigs
(high speed detector) upnanndesnenmiitisnsanudlunsnsadudnyeaio
topann  Fslsifimnumnzaniumsldauiiofudoyannugusiedidlaiunisia
msfeasdoyadumeiidn Sk msfuasfumaiuuuidunsmioogluszeraiom
(line of sight) fetfumsindeufilusendonsunisdeasiuseiu Saduldldlidies

eviamuntl Iiunddoazuveamaansinlaamedri lalv (LiFD)” il
Aanadseamannsdesainedogs  fuisiruadvivosiuilnauasyanaiilufisy
Y1asdunanlaindivienisideniiausteyaianizuisdiu (falsification) auds
msaaslimdnlalulumefidesnisuailedesnss (fraud) Feaunsavhanudilaleids
Anuiiusiusluluundl 3. (UsseInImensiseuaziaug FusuasusnIsiiedod)

naureing: ol AUt WA, 2559 n1saevadnteyaduszlevivanainnisaesyial
(downlink) maides  aaudesneiausunesidnladsnsnuiiiesvad Fraunhofer
(7170 3.2.2 FuAmazuinisnisdesadndeya) wniugunsaldearsi “indoudly

18 (fixed wireless)” uazealuivnziunmsaosairialy
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2.4 AAARENEDENTTEAUNUAIUMSE™ | Y1IUSENIULYS
v 9

n13eedaIataya (visible light communication: VLC) finad153anuany
Arutuardninisdrsraninddunistyg it esfuvedn.m.2557 (undl 4) ina
Unnginauinuiendugsimidigeiiavstnsgsgaveslandunsdosainadoya usl
Tnssuussmadiuasdinndusduiiviudnssngludumaeuismi Wends 1o
v agdma wwlelin * wividvvesssmamnmEldustsdisiuungagandnme
dovduln  Sudunaidvananvmansdruunysenoutuauasunnduienisdeasiia
ATFILUNLA MarF N sdsaeTiuiSwARl St ugrans s nuea
BAsnde el

Tagfinansammssuiuidndugslinmuivauidesunsdeasinsauma
fadasedu (7 08I layers) wassvuunisdasainsdoya Feiluulumshssuugnea
sgwinmsdesdoyainuaueadfinnas (downlink) fun1sdeanstoyauiu (uplink)
Fromaluladifogiiuudy essuulnsdwiindeud 36 46 =) uagvdelaldl fiore
Reulednduseuu HyBrid LiFi (HyFi) ﬁqLﬁuqmammimw&Jﬁmﬁﬁmmw%famwnﬂ
JeAUYDY OSI

Bvie Uil didnlusmfuianasgiudoans IEEE802.15.7 wagnsdu
weaaaaduninda (Lighting control network based EIA-485A ag ANSI E1.11-
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vwieafh TassnsiiluauadraypannsifidnAnwsiuimennduneududdy

o

“Gulawn” (Shindaisat) vise “Auls”(GINRE) awiiesingadasiauialaas
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g £y = a (% a aa a a ! 1
%31.) Wntniies 32.9 Alansy ARLANLDADAUITZANTNINEIANAIN ~140 QLUUAD
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AlalnsaNyUN1Tded 6 83

~ ¢ A P A P ~ wa 5
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(Tanegashima) W&339N15ase nefiuaunssunisiegannuikazynansluis
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wasumauasaeniina19vieei (pointing, acquisition & tracking) Uaziilawm el
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KA LN UINTNNE1TD

“msdesainadoya” AnANuelasduuy Ao TEUUNITARINAIAINNATN
nsialulvinuadnaninueadd (illumination) lngaganunsawisnisdeanstoya
Uaensvooninlsmeuazdnidumaluladnisdeansldameuviln - Alduadutisiio
sywdanansndudldnnisdesainedunndudnanshdygady  Selniaden
MeIN3AIUTINEENAI8TT  nsHeansareuafinewiiulduie Visible Light
Communications  (VLO) fifiéneniwiazlenaiinamgasnn (Andeaimdvausoe
nsiemiunnsinaluamdneduiindesuiy foiade 2.3) Tnsssuuiina1adeils
Heuaesdanunisdesadinsdayadiinaasulilaede’ A

1) Anuemeduasiesiiulfeglugnuusyana 375 fa 780 uilumng (nm)
y3eUsEann 400 §14 800 W UB3nd (THz) Tseguenveulvsvidegaiuniiaud 3
THz SududugaanivihsanuiiuguanaumudinguesusazUssimasinisauay
(licensed band) Bnitatasmudiildfusglunisdeaslsmedonduingsa 4 i 713
Iy nsdwiadeud Ll (WiFD) wazdy 9 Insldaulusanmadulafigann au
\Aemnuuesaviieguassalsynsdfiyuils msdemsieuasszeglndenaliinian
vEouINsE YRR IIngAsnalel

2) SrULLaaIn Oillumination/ lighting) Swwiltuludsunldueadinid
TgnasuUszAnsa gt uionsussudandeny  anansonuauldkiunelulad
lefififieg uazlnedruiuumeavesvasn ynfinsanausniliduumasiuindoya
viseannfuuasaintuldde  asfnduiummainsiauimalulagaelnly
awpaladnmeidueead
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mMssneANuazmInLaTeyalusasTnauM wazdu 9)

¥)  nsdesadnadayananuiiags (Wu  Ussgndiiionisieansusenuuud
Sumesiiniumasuiuszuuduiifediingnisdearsliasdmiuganin (next
generation wireless communications) Laz“assnasdumnesiin” (Internet of

Things) 3l (WiFi) wazlnsdnsindoud

yndnennvesnisdesaindeyanidaiou Juluiaulavesisnainnis 3y
LazgAaIvnITl  LAANAlULNNeINWITELas iR LagAULUUTINEEUA198NUNG
GRUHAI
~ U @MY a o v o v 1Y T | Yo
inluvagideiu AlsAnanuduau (Fefade 2.3) wnemeiuiu 1aslasu
N3RS TN RRNMNTIMNUNTITeMLaN  LaganFdlasunisinennsg
densluguuvduauasusmavantiy sSumnefiaviinstlvemandnnisdesainsloya
A ay o o Aaay v oo o ' = = | v Y ¢
néadednin  uazdinilldinertesusdedetoidesvainisdesaindoyaluldusslov
winsgsaamzmaliaiisuidnlunuifelasiauimenimaanzia ou
LilunUameviediemslinund 1wu AuequLASoY8s

P « aa A | ' - <y
o NS “Uaadh aNTARIEIN9SD Lalas
A I I
. syyunsaeanshiaetdulszny
“aegn1ufl (Fixed wireless) #59 N15deasARIUN (Mobile)”
¢ NNSAUSITEUUNSERANT AN
“n15de9a319 (illumination) sensiluiiies qUnszﬁmwwma (gadget)”
. MsdeasUNUUTd AL SUTTENARDKUY
« a . 3 a = v a § < v
N19LA82 (simplex) Usslovuianiziansoaaanisldarudumasidnla
(full-Duplex)” tJudu
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3.1 MUIBUATHAILN

NTBYANINTIUNAYDIUITowAs WY @ldanenanuifiud  dnsdns
videnslavanegnslasgrevile) nanldisemanmaldfinnuiavtunfigasu
\lewnannanusnvesitvdugs  wagantuidedidnnsednduazinsauuiny
(ETRI) Fildadraedotisdoasuastfanessarlndndelaln (Lisht-Wireless LAN/ WiFi
%38 LiFi) Au891531uanalEEE 802.15.7 e 59 UMUAINTF LTI Ade i UNIS
AIUANLAIAI N (EIA-G85A wag ANSI E1.11-2008 (R2013)) Faiilosanfuninfu
nsdwiedoudl Fefluunldudaaui wialuladgnwan  “gngla (HyFi: Hybrid-LiFi)”
(Faviadie 2.4 panauasdoassgduiudrumion) ssdunaidululiuasdnauiian

v ngueuiifuwalduaudiegegalulanfevisniuesdldianianssunis
dosainadoyaud Tedinaumdenauaudu o Anszdnnszay WesmAdouagiamunid
Wanmsuasfilaiinsussnduiudmbenuiy q Humenis (ﬁayam’amnﬁyﬁ/ﬁif
fanguilliesderna1 VLC u3e LiFi luaasuselon usllsasadoiiunisdasadng
Yoyaddunsoluiieatassunisaesainedoyaeiesunadieln) lnsnguanuinlani
fansaframAdeuasimunusngasiane (u w.e.2559) flasenisnsenedadlaly
wmafulnd saruinmsildfumsifud Tavsinsdunsondundn il
3.1.1 NGUINY
n) nguavanelsy

nnmsiannnglsuneldnseunuiniledi (EU-FP7) taeillassnsidosg
Fevganiulasinisde HOME Gigabit Access (OMEGA) vide“Tawin” seazanud
(.7.2551-2553) shosuiiligedis 12.41 Suglsvidouszananivhiosduuman
yarlasanisadeiiiold 19.13 d1ugls @inndudndesduum)  samnguauiis
WIMedeviateanItu Wy i Inerduesndilosn unnIngdelefuuysy UnIne
Soauuind Wudu mheideuasnqugnamnssuddaunennieeanis diuea
wosull n3v alavudly uazavsweraning Viidueetnenisdeansusonnuudly
Tusziuiinnudiimdning Miedne Gbps) dumildinsldwasdoasainueadi
swegMouazmsdeasiiuagliiuazuseauuudaisgiiu (Power Line
Communication-PLC, FTTH uag ADSL) lagdsegfiunnsgrunisvasusiumealulad

%18

ARTiad S UIATYIEsEAUTWINYDY IEEE (P1905.1)* *ueliusinguauniunisdes

17 www.ict-omega.eu/

18 il?ﬁﬁj?uﬁam? IEEE P1905.1: a Convergent Digital Home Network for Heterogeneous Technologies
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Z Fraunhofer

Heinrich Hertz Institute

Data Travelling by Light

Visible Ligl

BCE =

Towards a 100 Gb/s visible light wireless
access network

Dobroslay Tsonev', Stefan Videv and Harald Haas
Li-Fi R&D Centre. Institute for Digital Communications. Uiversity of Edinburglh
Edinburgh, EH9 3JL, UK

d.tsonev@ ed.ac.uk

Abstract: Potential visible light communication (VLC) data rates
at over 10Gb/s have been recently demonstrated using light emitting

diodes (LEDs). The disadvantage is, LEDs have an inherent trade-off

between optical efficiency and bandwidth. Consequently, laser diodes (LDs)
can be considered as a very promising alternative for better utilization of the
visible light spe:
the communic;
ios with illumination constraints. The results i

rum for communication purposes. This work investigates
ion capabilities of off-the-shelf LDs in a number of scenar-
dicate that optical wireless
>ss data rates in the excess of 100 Gb/s are possible at standard indoor

ace

illumination levels.
© 2015 Optical Society of America

OCIS codes: (060.4510) Optical communications; (060.4250) Networks; (140.2020) Diode
lasers; (140,7300) Visible lasers

Optics
EXPRESS

£4.6 million

W,F,,unhafl’ S

www.hhi.fraunhofer.de

ITU Telecom World 2013

Communication

IEEE

SPECTRUM

‘While LED-based Li-Fi could reach data rates of 10 Gb/s, an improvement
over the 7 Gb/s maximum of Wi-Fi, using lasers could boost that speed to
“easily beyond 100 Gb/s,” Haas says.

praunholel e Erraunhofel
. =

SR O e

P ly, the Fraunhofer Institute for Photonic Micre in Dresden,
Germany, had announced plans to demonstrate a Li-Fi hot spot in November
(after press time) at the Electronica 2014 trade show in Munich. Frank
Deicke, who leads the team developing Li-Fi at Fraunhofer, says that the
system would most likely use infrared light and is aimed at industrial users
rather than consumers. The hot spot was set to bem a

Jata rate of up to 1 Tb/s.

“You can have more or less the same data rate as over a USB cable,” Deicke
says. “That’s very challenging for most wireless technologies, like Wi-Fi and
Bluetooth.” Another advantage, says Deicke, is that the latency of Wi-Fi—the
time between when a signal is sent and when it's received—is measured in

milliseconds, whereas Li-Fi's latency is on the order of microseconds. In
industrial applications, where data has to flow between sensors, actuators,
and a control unit, low latency and high data rates would make Li-Fi useful in
places where Wi-Fiis not. “We don’t want to replace Wi-Fi,” he says. “That’s
not our goal.”
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GRRENIRHE qunseis antuAde Fruanhofer Heinrich Hertz Institute aanUssine
wosuil wanwmanuduLuunMsdasaInsdayanuumafien (simplex) waziduns
geansl¥anedsuasuuuindoudilild (fixed wireless) foAa3agean 500 M
bps dosainsldaseiansdu (down & up-link) siosnaatuwdedldudnms
ngulalwl (LFI consortium) slegamannissiungu“Tewmn” fiinuuniiues nguain
Usswmgosuiinguiitsdianudaiauiian

a ¢ ¢ | a ) a val
YULY ANENTI58T1908 g1dd (Harald Hass) WASUMINGIQULDAUULTE WY

e

I¥naneifudydnvaivasnisiiauenudunisdesainddayavedan  faroain
Tassnsvesamamelsuiilstiiauesiiusenis TED Tvd uagnisusserefiewvanendi
Idwenonniauegdnumenannnnsilismiuies fiinssmmeanuminede
Tuansnve1andnssunuide 4.6 drudaud awnseadiwwaluladuaulabasduis
10 3n¥ (Gbps) WNIeTsUARLlasis (383 Towards a 100 Bb/s visible light
wireless access network) fildfunmsdsdailuinszaunadisavinlmane
franthegnsBatenamamsdesaindoya uazldnadamietumessia PureLiFi fe

i1 FuAisunIueam HanuTesngEideiungitesdnmsvesgunsal
fivay @dueadiionisdosaieitily) uaeilifinsuszneuszuunsuiisdinnures
nsidugunsdideans (Ol 7 layers) wilimsdnawedunldann uastiiauenaiiios
AnuiEIMsnovaussm L litifnenwasoyalsgefisszduing (Gbps) videunnnd
wirthu fad dadldduite “woediund wildon wawes” fldszuunsdeasliany
flauszan “asan1ufl (Fixed wireless) viia nsdessiadioudl (Mobile)” (nAdeu
53U uplink shemsrerdenaedsluiosufjiinig) wasdlfidunisaurussuuns
doansliaeiu  “n1sdeeadng (iumination) vinduiiies  gunsaliawiznia
(gadget)” Moasuuy “maiien (simplex) iy

wlimansnansdensea anad sweneuudslunnnitasisagindudUydin
11 “lalal (LiF)” Inreuuandiiinanudlaasisaziadiodu “hlw (WiFp)”
Imaiwiﬁ’wﬁLﬂﬁauﬁawmwsa%’ué’aujmgmLLaqmﬂwaafﬂLLaaSﬁmmL%aqa wdouTivaeld
sl uag/ videldaudumedidaldtiiunas Feteaniliusuasunrmnglum
M3 (1198 2.3 AnuauaunIsaosaindeya) Iwe1anareidunsdifnuidieegsves
nsAeaTInermansfiiigievasnadld (falsification & fraud) Tusunan Tuvais
gy q Tuavnmglsusasaniugnissesiiuiinnindundn SldTuumavdonadng
Ta q fidaau fadu Sedinsdiamnuiminvesdantuids Fruanhofer whthuiaiy
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v) nguludssmagiu

lusewadu  1ddnsnesnguifionishansioasisuasiiveasiuld
(Visible Light Communication Consortium %#3® VLCC) dlow.m.2545 fieBuads
AUATENUN m'aLﬁaﬂmaammLwﬂiuia%Lﬁﬂmaﬁﬂ??uazmﬁaummaaz"ﬂﬂu (Japan
Electronics and Information Technologies Association) 89nUIAIFIUYAFINNTIN
LINUBITANINGAUAN.A. 2550 WA I@&Léuﬁﬂa;mﬁﬁa Nakagawa Lab Inc; 984
mansstneler wiAn uAnendifieale (Kieo  University) nemeusem
U e dud et oyar TuLasfionisdne warwuuldu (underwater
communication) lenansd w.a.2546

a YY S

nauniiinasmArnismsdesaiadeyassduunimiieddan  Tnefigiud
AN 3191588138747 (Shinichiro  Haruyama) Usgs1uNanfiusInsgIunsaedadng
Yoyaveadu JIETA CP-1221 1222 uag 1223 vesdjlu Jadunguiiiifianssusums
dosainsdoyastaiilowuardaauiignlulsemai Seaudsne. 255 9 Hnadu
LWINIT“N196 898919 (illumination) A28gUnsallaniznie (gadget)” LuUNIS
Z0a15 “Waden (simplex) $aufUIIUFIUAIMATE Visual Communication (59

198 3.2.4 Virtual Reality: mobile applications)

M) NguEDY AU 9

dumulssmaansgeling wmelinguidouwasiam  unIngrauuaadiu 1
wusnanusanuduszer  wilddeumeluuazlasdiulugUsinguuiliuvenis
WanlugUuuu“uasaain (Smart Lighting)” dwdunisaiusiuiunisussyneinig
muAuTzUUdssaTIwhlufeszuudears  ldusngnaudulafidaiauuilaiinng
UTEANFUNUS N IUULAAILDATATIUIUNIN  UANTLATY1IN1TNAEBY (product
review) futidausiogsle

dunguidtlulssmaiuiitinausngdaeuiumadouasansinsdunseags
faslulonussiinssmaing 9 lolugunmiidunnudiu Gaund 4) ndudslad
Anudaulunsiiauedoyalderuiuuganssay  Wgan1suaasrAuTIuie
uazsasANMIigEn  fenadutisnavesudsuasmiomauas ade
soufianis  anudnavhandsemeiutennssudniundanindn.a 2559 degs
wiueu
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3.1.2 NA9IUIVINS
saudaualay uiis Jyayn
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MsfnwHanUiTIMITes “nsdesainedoya” du andudeiviling
At fuguiifusmanaitlugnisiedu  auselesfansussAviuasnis
fupsosdrimaduduiidhonsBuresnansinwioly  uazanunsnaanisaifefiama
vounalulaflueweniiRnandurindeivinismaniuld namudvnnsisrdedidlsd
yanofensthiaueffaiauinnsfiiiunsfiansanvesnsand (peer review)
Tuddunileawdng awnsadnsds (ctation) iewaunadnnisiisadesdu q de
Tulde

fiall nsdudumacmidinisdingny Sauuwdedeyandniitnagldamie
msfamsAuudinauaglinudmiunmsiududmiunuidse  fetunsdusnlag
zvnfetesiuisAmnssulaiiazaufsddos  gruteyavesaunay
aniudennsliuasdidnnsetind vielen3iUad (EEE) ssgnldeudumndn deuniu
31udaAr Scopus VmwammiamammammLumumu’smﬂiiﬂWW%am
mmmmauaﬁuawmamuau 8] aﬂmmmﬁ]mmmaqamulmmmmmu waganving
grudeyaiifsatesiunsasuagniidofionafivevivadiiouinndt  udfiduunas
Foyaiiunfioralsnudeyayumesiuansnsldfe ScienceDirect deagldiimnldau

wazldnaalul
n) IEEE Xplore ® Digital Library”

Faamimeunsuasusisuseiusveslensilad  lasuniseensuindudiing

mMesnung i waraulfiRluavimaluladnd Ay unANULaENINTEINAT 9 tagn

o

a

o v a -'-NI a a v L% 20
g 19Bsunigaluansinsvesuseinaanigeinsnn  uazUssinaluiauglsy

wenntl MIansvetlevsiliadndnsgninegluduiuiu q vewuwsazsusuwatinnie

[

a1viy wazdluwiliiunfdvunnl leen TussuugudeyavedlevsiUaduuvesulay

q

v&0 IEEE Xplore ® Digital Library fis1uindennnin 3.9 d1uduuda

19 jeeexplore.ieee.org/
20 (unil 11) WInsmsyszaivmsimnssulwihyssamalne - mansuasdatnisasnamnuuasnineinsuyye
www.ebooks.in.th/ebook/18559/
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TuwsiagUlon3iladazdnnudsesniviniswasauiliieitas (Conference &

Aaa

event) lupnanviniidasisimeunsidusiuaumnnndiiuads (lel) Tnefigass
VAL HEUNINAILNITINING waniasuruiuarn1siasangsie Wudu ey
fidnamuszyuazmudsulimnlan  Sududunwesguteyaiitensdudusiangn
waznsAuAY "madesainadeya’ Mngudeyaundsiiieandeauasnadwiolud

AAU : Visible Light Communication
(daurrge VLC Tiinudniusiuuaiduguioidon uaznisasanliisau
177 Lifi daudogilsiihivardauaz uddemmsounnsyusess)
STHZIANIIAU : BURILAT A.A. 2003 TausnveINISUTINGAH “Visible Light
Communication TuiBsanumsnedndunisdesadng (ilumination) funns
doansteya (data communication)” Tutiedugn uFWN.A.2016 a Loy
ey
vungrudayasiu (29 e a.A. 2016) : 3,929,418 un
Nan1SEuAY ¢ UsINg 1,582 yadeya”
(Conf. 1185, Journal & Mag 373, article 18, Standards 5, iag Book 1)
WIYBINANUIVINTTEEA 5 duduusn (First five authors list):
1) Harald Hass (64) (f@n31915881508 81ad)
2.) Zabih Ghassemlooy (46)
3) Zhengyuan Xu (35)
4) Hoa Le Minh (29)
5) Thomas D. C. Little (26)
VILUNANUATINTTEER 5 duauusn (First five affiliations list Affiliation):
1) Southeast U., Nanjing, China (22)
2) Kookmin U., Seoul, South Korea (13)
3) Fudan U., Shanghai, China (12)
4) U of Edinburgh, UK (10)
5) Northumbria U, UK (9)
nauaNUsEmalng: 5183w 22 unanuuseyivinis (conf)

21 mghvgAgie: Conf. UnAINNISUsEYY, Journal & Mag 113a13ingans, article &4, Standards 179357, Uaz Book nilide
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A1597 3.1 WWIlTeIHANUAININS (FULUUNSUSEuInINIT 115a75uazlnears
Juwalilugetiugeiiloalneaisnv)

Ua.A. | 97u2us9U |Conferences| Journal & | Articles |Standards| Book
Magazine

2016 (131.¢1) 81 14 48 18 - 1
2015 475 342 133 = - -
2014 293 228 65 - - -
2013 207 155 52 - - -
2012 177 151 26 - - -
2011 109 92 13 = 4 =
2010 79 64 14 - 1 -
2009 62 51 11 - - -
2008 39 34 5 - - -
2007 22 21 1 - - -
2006 17 15 2 - - -
2005 11 10 1 - - -
2004 7 6 1 - - -
2003 3 2 1 - - -

a3U downirTia.a. 2003 YasrounsuUTINgar “visible light communication” 1 i
WadguAuTIudeguInkasduruauaUnsalkasnisuaniualneliueadd (display
& device) &ilsieatoetunsdosaindoyamindundsnmiv uasdunaldindives
HAa9IU39I015§949 (Harald Hass) Aeglidgasuduilidndiu  “lalw unuasiu
S eiigeiildmenndostudeyanisiudunsoinisussAvguioansing (uni 4)
uazmainaveduuuunTeNanduilaunogsln  manaudielvluuaniudeiiy
Wi 2.3 (rawdvauntsaeeaindoya: demmlaln) emnendmmisvanium
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¥) Scopus™

uenileainves IEEE Mdugudeyaiifsrdedlasnsaiedesivimnsey
Iy Feanssuuuvasiiugudumsdesaitoyaudaniu Scopus gutioyaiisusis
sivenaas inelulad nsuwnd 3gemant Aausuazuyuemans anunaTHIL
n15RaNsUINAUNTDS (peer-reviewed) Vo9nTUTEANING niledo uaznTAns ﬁﬁ
11N 22,000 Fadipanannndi 5,000 driinfisst 1utenaivinisiifednyandmil

ddwd

suamqmsmmavwmmmiaﬂ LL‘L!’J‘V]’NLLawNﬁﬂ?iﬁ‘UﬂU’*ﬂ’]ﬂ'ﬁWU“U@ﬂJauﬂJﬂ\‘iu

ANAYU : Visible Light Communication

%#UIN : Article, Title, Abstract, Keywords (Am/m::fnisna”mqw UAENTONEIY A D)
52821987150 : U A.A. 2003 - A.A. 2016

YUINFINTIYATIN (29 WU A.A. 2016) : UINNTT 60 A1uYA”

....................

NaNISHUAY @ U374 2,180 Yntaya

a3U JaddnnladlndiAesiusuainiiauaulag IEEE Xplore ® Digital Library Ing
iiaua s aauilaiann (U59ngii23197997 275875 Optics Express, SPIE Uay
nsasiuiAeatetuinemansitug) saildiadoutugndeyasa (set) v
doyann IEEE 31752008 a4 §71me9 Scopus URaeFuUNasaHInTNNEY 9

faty nsdausluguuuunsiin agvhlvanansadunaniwadfuazdudusing 9 10
azoan Wuagusiudeyaanidesunisdesainsdayaliiiusgrsiangiudeyane,
waeil giadl

e

22 www.scopus.com

23 www.elsevier.com/solutions/scopus/content
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NINUEAINANITAUA “ Visible Lisht Communication”

1) (Year) 9742uaad13v 05 1uusas U50970A.7.2013 09 (0w1ey A.7.2016

Scopus

600
500
400

300

Documents

200

100

2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016

Copyright © 2016 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

2) (Sources) unan7i11ve37e3/aivINITV3eT0175813q9GANIA 1A ULTN
Scopus
50

40

30

Documents

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
-8~ Optics Express -8 Journal of Lightwave Technology -+ IEEE Photonics Journal -4 IEEE Photonics Technology Letters

-¥- Proceedings of SPIE the International Society for Optical Engineering

Copyright @ 2016 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
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,
o a

3) (Author) aAFENATINIVHAINIVINITNGATUAIAULTN

Scopus

Haas, H.
GChassemlooy, Z.
Chi, M.

Chow, CW.
O'Brien, D.
Yamazato, T.
Rajbhandari, 5.
Han, S.K.
Haruyama, 5.

Le Minh, H.

o
w
=
o
-
w
[
=1
r
w
w
o

35 40

.
o
w
o
w
o
)]
=]
o
o
=
o

Documents

Copyright @ 2016 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier BV,

4) (Affiliation) aAFNUIEIUTTTINIVEAIINTYINITGGATUAINULTN

Scopus

University of Edinburgh

University of Morthumbria

MNational Chiao Tung University Taiwan
Fudan University

University of Oxford

Beijing University of Posts and
Telecommunications

Kookmin University
Keio University

Southeast University

Tsinghua University

(=1
-
o
e
o

30 40 50 60 70 &0

Documents

Copyright © 2016 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier BV,
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5) (Country/ Territory) @0AUseiANITIUIUNAIINGIGATUA 1M ULTA UazanTey

Scopus

China |
United Stares |
South Kores

United Kingdom I

japan |
Taiwan
Germany |

India

Canada

raly
Singapore [N
Malaysia

|

Thailand

Documents

Copyright @ 2016 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier BV

(Uszimalnedariau 19 ynar egluduavi 21 deen75als (36 ya dusv 13)
uazuNage (34 90 SuAY 14)

namsAudungIuteyauvasil fldsiaenndesiu IEEE Xplore ® Digital
Library tfuflefinasuisnsiiuuiliugsdiunn
Harald Hass (annwthea1u U of Edinbureh) nnwwaltinduiiessadeadilinueng
pannvaefaumiisnuInUssmaiuiiisiuiunugiiian ddoyaomniifies
woflazdaunauuliiildegudaon  uazannsonsaeuanuaenndedldtuidedu
sol 1Wu wAndtel ansins Meghlrssdiulédn las vihels odls wieesls wu
f9nnuniAduiduuddvivnsduasesiosuazndeiunuuinausgasisaziangs
Weviliianneenandnstuldinuemalnnsinnlifasenssogramnsy T

e

P

Urlailod WagldnvaenauivInNIggean

mandufudlefinsannguiifiendnuaiirudadunsduasomingaumedaggagn
(U3Em S - unil 4) wegildvsnegpamnssudaiouann  uaslldusingainms
runsanslusuouilndiAssiunguuesanssenandnsdnaniudedidla Wudu)
(wsemn: Sm3ugIudeya ScienceDirect S9uTsgIaITNA NN T AUTIY
uazguaw (udnguy aey  wildesnin “msdesaindeya”  deegluuyua
waluladuszend Feliusnginengudoyaunsi)
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3.2 wanAuingafos

Mnflugiuresnmsdesaintoyaanaesdaidunisdesadnetayatu nanld
ifunsuszgndueadiionisdesainansuliiuiansioss asauma vielod
1 wiinsedu fonafinnudladuautunuiithssuulefidoundululdnusmifunan
woadisudy  “lefifionismuaunisdesaing”  Afinnsuausssnuilugiuuy
HAndugivaeaweadfviiniiiay a1unsaruaunsileln visen1susulnudlaainnis
dmsshulnsdmiidouivielilil s Faiilvnisdesaiedoyaanundesninuas
weadifisendy “msdesaitoys” Sandussuuiinanfadundnlumenud

Yugieat  MSENTNFUALYe9N1ARREMNTTUA1UNTE9ET A UNS
domsntesruuasaumatldududlndtu “nisdosainedoya” infudemudy
AvgIsAanismuTmiiluiian Suwmaiinamisd fe weluladnisaauny
waET9RanvIosaRsey (Smart Lighting) tues S?iqﬁmmﬁnwﬁﬂﬁmﬂﬁaqﬂl’ﬂu
Doswufuauiudievesuitniomsiunsdesaiafudunisiearslo  audae
Auduaruimanisdesainedoya inisiauedansue deluil

. msduduasuivnwanueadanuuEmdliuinisdiunisiesns

Smart Lighting #3ainAlulagn1sniunuLadadnanaInrIesnTesAvRUYINIG
Ufuigsiariaiioanuogseauaznisuaamiusiinaneluladfuiidesnisdions
PuAunnsdesaindlagldssuvdoasfifiussansam  SuszdamaliiAnnsusznin
waswansuuladnin JslaiinsusenAnnusiulovesruitn Ay
n) Samsung Electronics & Silver Spring Networks®*

Tnevladesuidmassutuimeluladdoas “asswidumodidn (ntemet of
Things: 10T)” WRAUNUMUAITADIEINNNBUDNIATIUIAIAY WU Taud dmsu
msmugnisiduiiossanios (smarter cities) uardsandifiniuuioguasnfoain
nsuszgndmalulagsiuiuangn
%) Philips & Vodafone®

dwamifeaiy  UiTniuuasainsnnueadmauiiaud  azfleninelulad

miﬁ'amsazquﬂﬂsaﬁ (machine-to-machine : M2M) w9338a1 13 uLfie 55U
szuunsetnglndesainansuengidmuenisduliesdniesguiu

24 news.samsung.com/us/2016/03/15/samsung-electronics-silver-spring-networks-partner-smart-led-street-lights-solution/
25 www.philips.com/a-w/about/news/archive/standard/news/press/2016,/20160314-Philips-and-Vodafone-join-forces-for-
connected-lighting-and-smart-city-services.htmdl
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3.3 fufuaruInisnisdesadnedaya

dmiunisussendnisdesadnateyaauie  w.e. 2559 fepsdaiausgiu
waluladnsdesnsaauian uuunnsdedayaiiamafion (VLC simplex) lysne
dmsumisldnudiediauedeyaanizaaiuitiunsdesainwosnasdianudidy
e 1wy fiufuandudniionslideyadudvielusludurmaesudasnaudi
dulaulndasaineneluing sudunmsussgndldivadaszysiumiiniglueins
(localization) @eaunsnvenenaliiosusiududinsndsnieladafinduazszuy
onludi wagmewallAnisnszangdayanuien (broadcast) dmiuauiingsanisdn
namsnuvSofifisAnsiluusnansdeuasnguieduans muﬁgaﬁuﬁﬂaam?iuim
Indgunsainisunme Wusiu

drun1sdeansdumesiinuszsiiisemaianisdeaisasams (VLC duplex
- Fixed wireless) Hugtasfifiosdunuuiienfiusngnisiiaueuareaninssens
yosmhenuanUsemaesui dufu nsdeasussvaemaiioldinusunesids
LaziAAeuRilade (mobility) ludnwaritinisTawanwude wu Talw (LF) T 39
aonndasfundinisiiugiuresiate 3.1 vuitewasiann  Aliwhenulaauis
GEANGICUVERISATERURIGEEN

FuSUTenwalUll  UaueaUSNITHATAUAITILNIAULUUN LALNELNIS
W UAZUNATUTDUINNUBIMTlavanHAndueing o atuiensivinviuuag
ASFBEALUINIINITITEwaTNRIUIR lULe

n) Aan1sAUANUIoEIINAUAT (Retail Stores & Shopping Cases)
INNTNNN088115N (Walmart) lewedayanisdsiain dadinte 40% ves
Aldusnsifendeduan  azldgunsniaain (smart  devices) NiAndvizelnsAnmivae

dnaulate® lesnniiansansiaasumdayailSeuiisuaudn vz dumiassim

[

FIWINITAUNN waznsfiddeyadiudeglugunsnifing s Aasdunisazninuas
aisuImIMsinyarNsaUanilelasuedivgunsalveslduinisanan

26 fortune.com/2015/03/11/target-walmart/ & www.internetretailer.com/2012/11/12/40-wal-marts-holiday-web-traffic-will-

be-mobile

windaunatiya WY uansausuayiaINITNITesaINteya”- 32 (limeluiien)siinausuiyiiu)



'
a A [y

LAZAINNINRLIMNRAIAUENNTINR UL URATY (apps) vugUnIaldl

o 1

yARaau1sansiumalulad “ n1sseysunis (localization)” ladmety  aanasu

' '
= A

Un.m.2557 ea1ulng ABI research Miyadilaed ¢ 5 Wudnwieg” Jaflinansd
ADARRDINUYDINANYNUIBIUY ﬁlﬁﬁumaauam&u’qazwmiai'aaa’m%’aagal,t,wmq
weliusmsuianisidanvisersasnndududa fehethwioluil
.« BUN (eMart) Ussmenuale’™
NAFDUITUUNNTSTURMUMsTniuiasnsasasunisve [Wadadusesiu 9
Poslan
. WaYd (Philips Lighting)
Fasaedausnluimnssu“$uglsy (Euroshop)” suuansnsiudnlon o
dloa Faweaned (Dusseldord) Ussmelgasuiiausnuniitusn ¢ 2557 doan
Feuflunen we. 2559 IGdnlassnshnscliiasnndui o e alu

[
Y a

Useinaansgemsueiind “lagssyinnuanuneveinisdesainmanng
ANNBLBEAYRINTTEURLsluTEAY 30 WuRWRTIRYY

- A29amNLAZBAR (Qualcomm and Acuity)
Tugsnafeaiu miiméf’gsuaw?ﬁwﬁ’mﬁamﬁagaﬁuéﬁumiﬁaaadwﬁ 1]
Usgniananisinssszuuinaluladnisdesalnadoyadiimurduianie
(Lumicast Technology) ilensszysumislureasswdudidudoanty lag
Igvimsanaalundn 100 uhauda®

- 38 (GE)
Usendndlugvasansgowsnivesaenisiiiiuasuasadne - ladnsauiunig
dosaineteyanieunalulagnisszyimuvisiguiu’ wasfidwinimaie
pEEARITUUTEMEY 4 funqumsduanise

27 www.abiresearch.com/press/retail-indoor-location-market-to-reach-5-billion-i/

28 emart.ssg.com/main.ssg & www.youtube.com/watch?v=Qch3kNUFOfE

29 www.newscenter.philips.com/main/standard/news/press/2016/20160314-shopping-at-light-speed-in-dubai-with-philips-
lighting.wpd#.VuorrimriuU

30 www.qualcomm.com/news/releases/2016/03/14/qualcomm-and-acuity-brands-collaborate-commercially-deploy-
qualcomm

31 www.gelighting.com/LightingWeb/na/solutions/control-systems/indoor-positioning-system.jsp
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Indoor Location-Based Services Using LED Lighting
@ How it Works

1.8yteLight-enobled GE LED
fixtures " o

unique light pattern using
Visible Light Communication
and Blutooth Low Energy

2.Connected shoppers opt-in
o listen” with retailer's app

4 Platform ties to it
services and personalized content to each shopper

USE COUPON

30%
SALE

o Man 400
44

VA

Philips connected
retail lighting system

Philips pilots new system that uses intelligent LED in-store

lighting to communicate with shoppers smartphones to
deliver targeted offers and information based on their location

David has decided to cook a Mexican
meal for his friends this evening.

o
- 4 The light fixture
He chooses guacamole 2 communicates his
inthe supermarket - 2 location and the
app plots a route

B LY
NN
oo

i e
0% OFF,
ncaoos(
.
Aot e & 3
above David sends .

Spolling David's location at the

) HUBUATZUUDA LU

windaunatiya WY uansausuayiaInIINITesaINteya”- 34 (limeluienisiineusuiyii)



wngiateyasryiuvtsinuaniionululsmeia  forsuthoonszdu
AunmTinlduumansUssgndtusngdaaulussmadiiu fumsmenunaguara
ofimdsszautlgmunniy  desnmsviaueauyaannsfiumieuiulassadis
Hmsrrnadageioninetu Setesinisftanmealuladunaaluse

mauilivusudlulsmeuiafifienuanudaeadefifesljifivesadmde
91 suamzdniiietunsdesaiteyaiflevenumisimamazouldiuru
uiegvionansinden Jaaneuazdu q Wdaaauiidhmneg awisaiden
wiouTanmsunnddu 9 aumausaznsdise lneuidnmunleialdaisueudite
“HOsPI” sengnanmiiioidugvrednluiAffiszuudeanslusuazunuiiduniafu
Usddu (floor plan) Tusunsuedrou wiouszuuiawesimaturuwanduses

nsdesaindeyavzUssyniuniudrlaulilideya Invazidusagelivu
susivhauileUszneufuumuitlunitsmuauvesiu  deyadnlauuaueadilduen
Frunsfisuduniosunsie Wy Inddulavietuladou sausumisioniuduing
widsm¥oudnoonandny yudsnvAsuduny naviaundngUasia 1wy soudug
the sy Sausitersudeyaniaferiunasiuiu el dsurnsstamumsiisa
voslpamaontu q Udewawn dun1sdeansvindy (uplink) fsnfuanvueusdiag
rugaamalali (WiF) ieudeszanuszuumuauiamdunans Tasdeyasimeia
sryiwusudnguiialdinesni showe q IRanaetdesndt Failloniavinann
awiznauliniy
% @ % o s o

&

2

(Panasonic's HOSPI)
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fA) m3ydeansdumaiiiinuszsd (Fixed wireless - Full Duplex VLC)

Tnevhlu auaavisesgldnuildaeuauainloniasis 9 waznisaunun
wedelunmadessuu  “nisdesaindeys”  Idjatigmsdeansiinsuynguuuuiia
Foe nuwezdeya  waztiumneamsldnusiussuuiudumesidaiidunisdeans
aamns (30 full duplex) leiieidugauai wi yATEULNALNANANITANTIARs
wdanountn  nidufissnisdearsmiafies mFe simplex) deluaunsalda
Sumesidnlnvauysaliutesdyanauanadiomiudeyananngild (downlink)
thuograuriuou mﬂﬁmﬁsdaaﬁ'myfp,mmsﬁuﬂizﬂaué”w WU Gdaaﬁ'myfyﬁiuﬂ?iuiwqmm
szuulnsdviladeuiividelilnl @fodrasutavesuitmiuegs) uimnlinisieansun
Puildutomeunasiiety fifissodfefiiuin fo wdnsusives Fraunhofer”
Ussimagesudl  uifhazannsaldaudumesideld i anduszuudeansFanesinu
waafiilsmnsanuiivielsiidoudl (fixed wireless)

Tnmirsauiineidunuussduaud 500 Mbps sndnuansludasine
(W.71.2556) Hagi011 Fraunhofer anusasimuinisdearsuuuiildgaie 1 Gops uda
(.71.2559) Inefidedunmanduuuuiivszaunadnfadudaiigavedananmienud
wazlisunissessuindusuuuunsdesaindoyailndifssaesdaidunisdesadng
Fayaunilandae  Tavisdinmsinausnndnuusiinsdlunsan  adunissldou
“Uaadh o“N13d89a919 (illumination)” NMsAIUTISEUUMSARAsITane “doq
maldaudumadifinled (Full-Duplex)” Wosuiiduszsuunisdeansifaneuszinm
“psanufl (fixed wireless)” whiufidsananuaanindageund

NUBLNG :
Aansdlandativauin  Inen1581989ssuunIsiearsaieuanawes (FSO: free
space optical (laser) link) af’ms“’wwﬁéma*ymw (trunk) USuauasmaIas51g9 Fa
duaasaeioonTmheuuinnlas usnavsnlemainanamiife “lalw (LiFi -
Light Fidelity)”

32 www.hhi.fraunhofer.de/departments/photonic-networks-and-systems/research-topics/optical-indoor-networks/optical-

wireless-communication.html
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AL -

(FSO: Free Space Optical (laser) Link)
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3.4 “lal” 1Suasgrusasudnnisiuiuey

a

lpgasuanmsdsaduaiaruinisnisdesadnedeys aunsaueniez ey
duaulalngldnuananesudIsIaTNYINTADUNREITINAIY A
o Wumsldau “ueadn swmgmﬁamidaﬂadw 30 1Las ALY
. ssuunmsdeansldaneusziamlaszning
Ms“aesuntsaauiil (Fixed wireless) 1158 M3daansndoudi (Mobile)”
. Fenismuniuszuunsdeasidanedu
“n158098419 (illumination) wsensiduies qUnszﬁLawwma (gadget)”
. msfoansiizluuumsUszgndianzia “mafen (simplex) ieaaamalag
Teudumasiiinld (full-Duplex)”
fonfu Feannsansivuuilivewanldandeyaiiduiu fmsaSsuieudielud
ouiidoazuiuem “lalw” 97 “Glefi5a9a1ui1amirvaana luladiduiiess lawasn
Usrmominasainnsgruiiaauduauuasissanslanredyiniu”

eI WR15euAU | Fraunhofer | Harald Hass | Samsung | GE/ eMart/ FSO: Free
wiastaya ByteLight/ Space
Phillips/ Optical link
uaadh / / / /
IGICGH / /
fixed wireless / (saszUUaI8) /
Mobility - (Lile) / (saurvgunsal -
AFs1undoud) Lnaoul)
illumination / / / -
gadget / /
(taw1z971u)
simplex / (WaVN9LRED) /
full-duplex / / /
(internet)
lomanain | dlemagen | liwulemalag | dlemags | dusnmisuas | d9mhewu
(2016) (Hybrid-LiFi) Uaa
R
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LY (% <

3.5 n'ﬁ?i'aa']sé"wmww%aaq;anwm (Visual Communication)
f8nviauinsiimdrdaanalndifssiunisdesainsdeyamnunminass
%’al,ﬁiun'ﬁ&iaaad'm%'agaLLazmaLﬁmﬂfmwﬂ”flﬂﬂamﬂ?{aﬂﬁ FaPTRIITARENLE
Ao nalulagamiaiiou (VR: Virtual Reality) agwwinnanisuszendldnaeeanenin
Yo3gUNTaling 9 LﬁaLﬁ“fluﬂ'm%’uﬁﬁgfgmw%aé’fgé’ﬂwaiﬁLLamﬁzinmﬂugﬂLLuwm 9
T,maﬁLLaaﬁamﬂL.ma'q{?iL.‘ﬁ'm%’aaLfJumﬂﬁﬁiﬁhaLLaqa’ij%asﬁaaﬂmfuaaﬂm

nsUszgnadnuneildun swaunslanasiiininueadi (Color QR code) 3
#1a 9 waztnelavanurdeyamenaueadalaeSudyyinsundesdidva F991957u
Feninsieansdenisueadiu (visual communication) fenmviedydnuel vay
fiusem andle (Casio) fnanAuddidnnseindfiunsmiunisdesainsdoyaie udds
asegluveulundnAnfuuinisnisuszgnd (app) wuuldlnsdniindouidugunsal
wdneimiinedsdanasasienisdndesmsnmiunmadudydnveiuaniy
(nsmidulnsind waslnsdnidutioweadisng 9 (Signage) viiolwdyanadu o)
o “Picapicamera™ TaeUasilununansduiivedddidnvseinduszsdi  and
e fausd w.m.2555 Simunnshadldtugunsaiinfeddlihussdiiiuend
ALAAENTUEVBLANILUAD (W.A.2559)

33y

33 picalico.casio.com/en/
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woy?

Introducing a totally new v Don NS

communication camera application!

Picapicamera - The application that lets you insert original messages and e

Applicable Models
i0S 5.1 or higher required.

cute graphic items as you shoot snapshots!

(Picapicamera W.f.2555)

:a-'\: =2 8 |

Technology Conveying Information Through Light .)’ picalico

(Picapicamera W.A.2559)
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3.6 MIdeE1TIHEAU (Cryptography)

FESiEWEE
Photonic Signal Receiver

. uoyod!

KF %

Photonic Payment

{ESIETAT
Signal Lights
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guUnsai Photonic Payment™ fillafaiduszuvdeasiion1sthsziudednaia
Tnglduasannueadivesgunsaldoasiiianiuds  1uunasredeyanurivug
Snvall usrenyikIsUsyend (app) éazuﬁuiﬂsaa%ﬁaﬁugmﬁuaassw%’agamaa
HlAusn1saInnasudyaiu (P3eatsziy Aefidu wag Kios 3u 1) Fadesdinng
deouloadrgsruuansiiaistududelude

Tnefinsdeasieuasinuoadiitu Sanuneadefugunsaifoasiouas
SunI1LIA (infrared) Tuefn  dufe DA Masidudiuninsgrunisvesiaios
oNfmosuaginsdviladousl uddesnnendaile Tl (WiF) ugys (bluetooth)
waznsi@enles (synchronization) fifimnaniaganinuazazainlaeifdesnsiums
mndauazulvieglnduagluszazanem (line of sight) Javils DA Mliindessinnga
wazdonmnely gunsafAuduumadisddosiadunsldaussuasdldifedes
flun1sdesalnadeyaduiiiuimeioiaugestatnany

lngasl  aunsaliifafidiwvenisldau  “waadandlvinon1sdasadng
(illumination) ¥suiuNsdeans wazdunsdeansiuy naien (simplex)” 34
Hlpdnagnguanstamunisdesadnedoya

dudnenmannsldanugunsaiil MNUTLAUANLFNSITIAIUNATALEZNNT
19974 (user friendly) ﬁfﬂ3L‘fJuaz‘uuﬁﬁmmLﬂ'u%’miuSaﬂmmﬂaa@ﬁaﬁayﬂagamﬂ
= v ] [ LYY Yy & o & . a &
Weasanldeusiudvssvusiaauldasaieng (One Time Pad) MIunugiuves
FTUVINYINITIRAAULTIAI0UAN (quantum cryptography)® N5UUsEAUAIY
Uaansdea1nn15nagane (eavesdropping) waztluszuunfidneningauinsiuyiad
WAILTININUIBE1989 AUDITLFUAILRANILITUDDNINNUNYLA IR LT UN L

34 www.kuang-chi.com/htmlen/zhifu/

35 en.wikipedia.org/wiki/Infrared_Data_Association
36 www.ebooks.in.th/ebook/30625/

37 www.idquantique.com
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NTATIERANSUAINIRDININT YA 4

toyadndunslag Sedun wiyslialvg)
IUYUINITAINFUALOITUR
thevsmsnuneIneImansuazinglulad (STKS)
dndnaniinnnInermansuazineluladuvend (aanv.)
13891589 LED-SmatCoN.Org™

NTouaves sarnsningaunilayailan (World Intellectual Property
Organization: WIPO) fifldtinanilngjey a nguaiin Ussmaaiawosiaud sy
Tudn.f.2558 gauznmmindaumeyylnesmedanii UseineanigaLusnids
audufiihdudnunsdueananitnsdiasanodsdeidlesnifunanievinmssy
ud mundeUssmaduuneyiu® el mstureddammaivla 1.7% anuesd
downth  dmsudnavuesl wa. 2558 Hu  flduvevesmiisauainanigaged
57,385 Astng  lawanas 6.7% antnouth dudssmadiulandanidiuom
44,235 uazUsemAiuagi 29,846 AnEUns

Sofasanluneandenssiulssmanuinuduiidnsnnivlagannuay
gefign puandhedusnIesUssmAN ALY Saiea dlawesuaus qUulas
wseduaud  deduneldiufunnliuiiniafulfiinaniinedeonniy  wasnde
FunmdnadlufinuinuisnsnuiansinsauuneuvesUssmaiy  dufe  Uidvvimie
(Huawei) Hughianldaestudrdmiusnnnaidulnszdunedos Ssilshminio
mau ) Yavssaniy Ao moamex (Qualcomm) waruTtmvesUssmaiudnsiends
thufe uwniid (ZTE)

38 dayaaaunsuuasAI9ianmA EYEURT TR UYgIuTaYa Thomson Innovation (DWPI) wass1gamuil Ifuas inaesa
Auiusrsanausy 9 Ye9auIAUIYINIT ECTI (Q-Thai.Org lasan1s "miﬁém51Jaa@n”ygcgm”aysﬁmvumauw”;/: msaeeninalulad
Lmzﬁm/myﬁmnf (Technology Transfer and Human Resource Development of Perfectly Secure Quantum Communications)
nmia. - nany.”

39 evAmsnsngaun1atgglan (WIPO) (www.wipo.int/portal/en/) Aemdagarimusadessauland umsndauniategnamsy
wlevrg usnIy F1aarsuazausuile Ineumieimyyeserinisanssy19d (United Nations) laelsdmausaesmae 188 Usaina
aundnialan
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fiail nAnwdoyadoundslutiingfiasvsialandeusineul w2553 11
wiitiy UssmeRuildsuinsivinvednsdnsaiunssuainnoundy JCE Rl ek
WIPO (Francis Gurry) fvpgldinanideannunidislunisiiulnsuningdumsdyaives
Uspinaluuouiadens fusondumnefs fu invdlduasdiuinudy Fesnaniy
UspinadufldihmiinssmesinguuasiSumaiinsaglus sy 9 vedlanuireu
wuiu slurisdananuidmuilesdnesdiu way ZTE vesiuagludfusunoud
vitrisarldnansinfumhenusegesiifisnsnaiulaiguasduiision

Fodu duiinsufudmauudain Ussnedunaruuinisgnaivingsy
Tnsauuanivl wa2559  Fadugaaulefidddelsundnmsuideningaunis
oy Tneanamsvualngvesimuinissyaulan ldnmninsfianmnsausu
mudmauadluseazidendey o se 9 W sk anuidenlesdesldfionsan
UsgnaufunisauAudiniunisianisiesieiansinsvesannn "nnsdesainadoya”
Tnoamesell  sulunvnmisvedimnssulnsauwpuiifisiunudnidasvedan
Mdadulngefiansanantuies

fiadl  wuamslunsAnuiiedesfienisdududeyasguinisanniisaiu
wFves WIPO  Fufudeyasuvesisssmaandniomn auflgiutoyauun
nhefidauinaduassuzuesnifia (Google patent)® dumsnuativiidenldves
Thomson Innovation §1il DWPI 138 Derwent World Patents Index” #ifiaa1umiin
L%ﬁaga Asd1s99AuAuSes Visible Light Communication 33l¢vinisainienans
dn3Unsues Thomson Innovation*? iisliinsuismnuinminvesnisifouazdu
q ludesivesUsamasng q vhlan ﬁﬁmiﬁmammﬁmiaawamum'ﬁﬂizﬁwiﬁmﬁu
wandufunsndaunelyaUssananstes  uaslnsamesruuildoniiiniesle
F16lun153A5129 (analysis tools) inweaumsiiaglgvliidevenisinsznd
AuaInuane Waula uaziindszlovi

alle  AnuiNugueuEnSUng  ansafnuildandeyavesnsuningaunislaan
(https://www.ipthailand.go.th/)
4.1 3nsHUAY

40 google.com/patents

41  jp.thomsonreuters.com/training/derwent-world-patents-index

42 Thomson Innovation g uiiesa AnsUnsvaq Derwent wnd1 22 SruntsAndumniususd a.a. 1963 awiseduduansinsemn
myioeduitilindinguiielneuanasaueglugutoyaieanuil wu i gy nianrwunma sy
(www.thomsonreuters.com/Innovation )
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nsdvAueNasaNEUns "Msdesainadeya” Fananilswasdenduney 910
SrUUTIUYeYaavSUns Thomson Innovation #ig
AALL:
Tmduiiduendnwal : Visible Light Communication
NIINAANAANSAIY : 127 UnAnge uasvadeans - Title/Abstract/Claims

uanasnslugukuL:

Text Clustering Suflpamanefe  naufilinainmada Text Mining
algorithm uanIwanga/Aae 1Ay Ainuduauann (word occurring)  Ausinglu
LONANTANEUNT IALTB9E10UNIL Main Clustering wag Sub Clustering

ThemeScape  @wnueds adesile wiewumislunisdunanisel
(Visualization tool) flanunsainsizsienansavsinsesnuidusuunuiivie
piszme Wiemsiaue Wde/ Useiiundn (Theme) wasiansienudusiusly
sEuhagaLenanseng o fdsn Tnemslivsslevdannsatuntomauduiusiy
9 laniefe Technology Segmentation / Portfolio overview / Interactive “Bird’s
eye view” Map s

FOAAIN 9 WU SUAUTIIULENALUTHNA JUTERAYE Y8910 wasmaInny

ANVNVVIENTUNS MUSTUU IPC (International Patent Classification®)

4.2 NAAWSHATNITIATIZH

NNSETIT o WeuLwIey N..2559 wudnsUnsfifeadasihunisndy
nspaMstdoundad 1551 (OWPY) gnanitalanynnundiszuusesiu (nefafiag
S151INUSEA U D99 UF AU 910 DWPI Families 1o w..2557)

o

Ml wadnsladniSeanstiausfitae IIAANSURTAIDE19AY NI1TIATIZH

AnsUnslasdunuflngniiiay  MIdassingualuenasansing  waundns
Un3 (ThemeScape) wavuvasy fssgazidensolull

v
isa o o o e

43 International Patent Classification: uaiiangUnsviareduiinalyinn 15uiln156795e COOPERATIVE PATENT CLASSIFICATION
w30 CPC S2UUMTTMUNFNGURTvoINguann g lsUuayansgowanIvua

windaunatiya WY uansausuayiaInIINITesaINteya - 45 (limeluien)siineusuiyiu)



4.2.1 RAaaNSURTAE1AY

AV UnsiietosiumAu Visible Light Communication s1uausiegs 7
ﬁaqa"]’uﬁuuamamiﬁwLaua%aagal,%ﬂLwﬂﬁmﬁugmﬁﬁm Iindunsesuniitedusegng
YoeTBLNTIATIe wazidulnmeguuuuidnassusifionsuiuduiy adn
Pwiiflewannveenadeliinyse o luussman olulursning auedsinde
"FeuAnaling - nisdesadnadaya’ duned) Tnediediedel

A79819 1) US8913631B2

Samsung Electronics Co. Ltd.,

2014-12-16

H04J1/00

Title: Preamble design for supporting multiple topologies with visible light
communication

DWPI Title: Method for transmitting extended preamble, involves
transmitting a two-part preamble sequence having several repetitions of fast

locking pattern (FLP) and repetitions of topology dependent pattern (TDP)

Abstract: For use in visible light communication (VLC), synchronization with
multiple topology support while transmitting an extended preamble includes
transmitting a two-part preamble sequence. The preamble sequence includes
one or more repetitions of a fast locking pattern (FLP) configured to be used
clock synchronization, and one or more repetitions of a topology dependent
pattern (TDP) configured to be used to distinguish a plurality of VLC
topologies. The method for transmitting an extended preamble includes
generating an extended preamble and transmitting the extended preamble
during a receive or idle mode for maintaining visibility support and for better

synchronization performance.

(Rajagopal, Sridhar | Won, Eun Tae | Lj, Ying)

"nindaunetaygyr v1uide wandnsuaziuunsmsdesaindeya’- a6 (dmegluienisinausuiiii)



ABEIUINIINISANEIANTUAT 1)

USB913631B2 ....oooooooeereeeieeceeisieseseeeeseeininnns (VUIEavaNTUNT 4 aN3504/507)
Samsung Electronics Co. Ltd., .....ccccccoovvvvvirirrnnnane. (g U?‘lﬁ’i//?ﬁ/ﬁgfdﬁéﬁﬁi/ﬁaﬁﬁ?f)
2014-1216 oo (FuilldsunIUsenaa w3e Publication date)
HO4J1/00™ (MELAYNITINTIMUNTNEURNTTE I

Uszuna International  Patent Classification (IPC) $9dnsunsilaglungy
Frequency-division multiplex systems #3an1SHaNAYQ104T9AIIUA)

THELEE oo (Yoan5Ung
mseanuuuaygIaniIdmsuaTuayulATIE 1A YA 1A 8N 15095 71978y a)

DWPI Title: .... (Forildsumssnuvandeveneliidriugiudoyassuuves Thomson
Innovation (DWPI) 91nM153iA5125e9s2uy  1len15auAuaImmAiinmveu
UssiiunSodu g veulusying Tnedaiulmivummmsesuislneduyuie 35015
s’v"m%’un7551'\15@/@/7mnmwwwmwﬁugw FIUAINITAITINVUIVAY Y1047 28
N19¥191999n1505999UFULUY (FLP) 4asn 5719 19095Uuuians (TDP)”)

ADSErAC: oo (Unfnga: %m%ﬁ’maﬁﬂwﬁwﬁnwavﬁﬁqmz
doyanaudmsunisidanluszuunisdesainetoya Tatuayuldfulassairsszuud
NAINNAE ImaﬁmaaﬁﬁmzymﬁwwszﬂauﬁaaaaqgﬂLLuusuaqsqmmué’m@m U
‘Uizﬂ’e)‘UI‘Uﬁ?ﬂﬂﬂiﬁﬂ%ﬁ%@ﬂﬁ@ﬁy’lmmww (FLP) son1sidndamedyainiuniing uax
miﬁwe{fwaqgﬂt,l,uu (TDP) wtesasulastadafifisiuunnvesnadamiolauvasn
1§ Tnefiisnsdsdyaaihdniinesenydensuenenasenineiaeanissudyaia
wioseninese (idle) Aflenssnusedudyanaliinnisdidanefiveivseanina
fiunTuse

ol @vSUnsll dvildlugiuguveds Eun Tae Won afngdunenisaiunnuidenis

1 1 v a v o A & v ~ o : a o = v 1
ﬂ@ﬂﬁ'ﬂ’]ﬂ%@@&ﬁﬂ@ﬂUiHﬂ%ﬂﬁﬁ mﬂuam’mamwmmuamumqwqﬂﬂaﬂmuu
&

(W.7.2559) (Fasiinauslilsiage 4.2.2 M3nATIeviansunsiieedi)

44 www.wipo.int/ipc/itosdipc/ITSupport_and_download_area/IPC3/subclass/core/en/htm/H04J).htm
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AMNUTENBUUINEIUVBIENSUNTAI9819 US8913631B2

510
510

508
508~

FIG. 5

506
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Tngnmsnegne (unetas FIG.5) 1 WussUssnaunsinauedededvsse
NSNTTUIINITUNINADATUNIUVBILES (light interference) S¥WINeNSEISUVDINS
dosainateya Wio1annuassUMUIINUdRaY 9 uarudwan SuTwEInIs
sumuiutedlusyUUIAT TN TReasIeLEw AR eaUAn S diuls daunw
MU8LaY FIG.6 tiauesidusznovvesdyyiaii (preamble) vasszuuiifiansan
Hudu
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dyUuszihudaainiedns daeens 1) US8913631B2

Avstinsifodvsluduvesnsainsgunaninisdesatiedoya (A visible light
communications apparatus) fiusgnevasufuiiielddsdaygan (preamble
sequence) duusgnaugaslumegunuuianie (fast locking pattern (FLP)) a1
Usznaudmsunisiindame (clock synchronization) ¥83n15deans (MAduazdu)
wEdeliilognatosnsamisnSadenisriign q ves (topology dependent pattern
(TDP)) \lsusnuezauuaniseslassaieszuiounasiuinnsdesainsteyayn
T 9 16 swdnsiausdssirugesaslululassadussiumadaaydu nmsssanana
uazdormunveanisiidomzden  elinszilaeruvesiiuguudmuindnsnsi
whundiniivannSimnssulwihdeaslusuntswaudygandinarud (Frequency-
division multiplex  systems) tiloszuviiaTunIuduvesmsaesaitayalusiuves
1519199988104 (synchronization performance)

A29819 2) KR2016014759A (Gn5Unsargaveslan §1573 al luwgu w.A.2259)
SAMSUNG ELECTRONICS CO. LTD.,KR

2016-02-11 GO6F0003033

Title: Apparatus and Method for Controlling Image Screen Using Portable
Terminal

DWPI Title: Image apparatus for controlling picture, has predetermined tool,
where pointing is recognized clearly through predetermined tool of external
display on-screen, and camera is equipped with photographed image
Abstract - DWPI Novelty The image apparatus (800) has a predetermined
tool, where the pointing is recognized clearly through the predetermined tool
of an external display on-screen. A camera is equipped with a photographed
image, where a photographing unit (810) takes a picture of an outer liquid
crystal display. A motion trajectory of the pointing is amended, where a
control unit (824) controls the corrected motion trajectory in an external

display. The motion trajectory is selected through a selecting unit (820),

where the motion trajectory is indicated on the outer liquid crystal display.
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A19E19MUININTANEIENSURST 2)
@EnsUnsduatunIvunma wanumngdunwdingulagszuuauau)

KR2016014T59A ...oovvvooeeeeeeceseeccceeeeeeeeeeeseesee (MEAVENTUNT U Useinanivials)
Samsung Electronics Co. Ltd., ..., (lng U?z&’wﬁ’yﬁgf@ﬁnwsaﬁnﬁ)
2016-02-11 oo (Suildsunsusenia we Publication date)
GO6F0003033 * ... (MELAYNITINTIMUNANEURNTTZNIN

Useina (1PC) ngugunsalnismmumtidnnaeudrevsonmuniumdalaeglta
(Pointing devices displaced or positioned by the user, e.¢. mice, trackballs,
pens or joysticks; Accessories therefor))

12 L (FoavsUnsula 1ATaNaIAZT5
AavAun1sldiIuveusnINanggUnsaliniuaue)

T Y (ForlasunmsinuUaudse ey
Iiddugiudeyaszuuves Thomson Innovation (DWPI) “gunsalitininiiie
AavRNAmuaIamiaInnmYasgUnsalaan WuaZNAa N ARANES ")

s

Abstract - DWPI Novelty : ... (UnfingauUadivay: ?m%ﬁmﬁﬂﬁsawg
gunsalifuas  Tsuszneuduiadostiodunistmundwanednii  qunsaid
vhamdiednmsnisdadinumstmuadisiihdudenmsuusnguuntinseuans
wa  Inefifinishndendondiednnistreaminandugunsaiadunanmauulsuea
%7 (LCD) efimandoudidmneaziduardonfiuarusumudadulademiae

AruANTa WuLazidenit mnelasnlienisiaduladanilvane iuenamin

vanewn:  AvEURsdsruUAuAuINITUUaN TR MA NN TN SR AT
UNaau N3l aunsovilimsun el uasidousznausunisinmans
Uhsymdu 9 BnunvesmiisaasiisyAysiduresannuienivgiudaiy A
assi I Iunmlngean sy ssuugnuas (Hybrid) vesnsaesaindoyaldiindu

45 www.wipo.int/ipc/itosdipc/ITSupport_and_download_area/20060101/subclass/core/en/htm/GO6F.htm
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729819 3) CN103684531A
Tongji University
2013-12-02 (filling)

HO4B 3/54

Title: Method combined with visible light communication system of power

line communication and optimizing structure of cell

DWPI Title: Power line visible lisht communication system combination, has
data source connected with broadband access device and routing device,

where broadband access device transmits data to data source

Abstract: The invention claims one combined with a visible light
communication system of power line communication cell architecture of
method and optimizing the system include connecting of data source in the
broadband access and routing device, first power modulation demodulator
and visible light communication sub-system, a visible lisht communication
system include visible light multi-access point and terminal, wherein said
visible light access point include second power modulation demodulator
module, route module, down link code modulation and light emitting
module, uplink link detection and demodulation coding module and an LED
lamp, each one of said communication sub-system correspondingly arranged
visible light of one of said first power modem. Compared with the existing
technology, this invention has strong expandability, actual use value high,
strong applicability, wide application range and transmission property high
and so on, suitable for realizing high reliability and transmission of high data

transmission rate, and it has wide market prospect
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A19E19UININTANYIENSURST 3)
@EnsUasauatunwiu uianuneiiunwisingwlagssuuaual)

CN103684531A ..o (BEavaNEUNT ad Useinaan)
TONG]T UNIVETSIEY .vveooooeeeeeeee e eeeeee e (lag s Inenagned)
2014-03-26. .......... (Suiildsunsusenia w3 Publication date (§u 2013-12-02))
HOAB 3/54 % oo, (B VNITINTIMUNENTURTsENIIWNUsEUNA

(IPC) ngussuumIaNaqaIneiuaIeaanaalnily (Systems for transmission via

power distribution lines))

THLE: o (FoansUmsua 5n15590v89n15deeaI19vaya
AUNI5Faa15HUAEINAITIUNINISYIAIIINIZ ANV ATITS 1N I Taa75)
DWPH THLE: oo (Tonlasun1sinutaadeveeidiny

§IUTayaszUUved Thomson Innovation (DWPI) “seuusauvainisaasadnetaya
’irgrglniy  Sulluvaedoyaiiveunanvgunsaldearsusenuvunuazgunsal
uenidunlagiigunsaldearsuseauvunvsaetoyaludaunasdosadtetoya )

AbStract : .....cccccerrenn (Undngle: MIUsERusE $19N13ANATEITTUUTIIVEINIS
dosainsteyanuandnenssuvessruvdeammsanslniih  TnediBnisuagnism
Miwnzasvesszuulnenn ieileulsamsdhiunasdoyausenuuudiugunsal
wonidunny  leeuiinhegesulasmsnandanainaglii duvessyuunis
dosainadeyaleinivdiuvemhegasUaenivaiean  usavanazidiugayadly
Snveamheuasnmanadyyaainagliih  uargunsniuenidumednsedunis
iauﬁmmsfl,ﬁiﬁaﬂg']é’zgggmmmLLazéhsqﬂLLaaﬁﬁ Hd1UUIZNOUIDIAINTIATU
5@@’1&4%’1%‘!&@8%1\4"38LLUaﬂiﬁﬁmiﬂgﬂﬁULLaagagﬂMﬁﬂﬁﬂﬁﬁﬁJ Weunsadusyuy
doanstenvatesAusznoumsdesaindoyaseluduiuaslin  uasilewiou
Aostumaluladiiflegrountuds nsUssAvsiifieuansolumsveneszuuges
167 Uszgndldmannvanesmenunmdnyaadifuazdy 9 wangdmiunisdeans
Uszlavanuiafiosiazsnsnanuialunsdeasiigs lenansimanaiiniiawng

46 www.wipo.int/ipc/itosdipc/ITSupport_and_download_area/IPC1/subclass/core/en/htm/H04B.htm
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vanewmn:  ansvhsdsruududurinisuanaina i uiiarsofnu i
FauuazenmemaiIamnmuUaiitesIin eshlinsiunmsamessulaine
DINULIN NG TR veuTioansTusy q TS umneiaunsSaTUnaNS TR
M UadsUseAugends (citation) i sAuasesesLIuiTsde Suilumaees
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A19819 4) US20140093254A1

PANASONIC CORP

2013-11-20 HO4B 10/69

Title: VISIBLE LIGHT RECEIVING DEVICE AND VISIBLE LIGHT RECEIVING METHOD
DWPI Title: Visible light receiver for detecting position of e.g. smart phone,
detects rising point for which digital value is greater than positive reference
value and fall point for which digital value is less than negative-side reference
value

Abstract: A receiving device includes a first conversion unit, an amplification
unit, and a microcomputer. The microcomputer includes: a second
conversion unit that performs, for each sampling time duration, AD conversion
on a voltage signal into an AD-converted value; a first calculation unit that
calculates a difference digital value by difference calculation; a second
calculation unit that calculates a positive reference value and a negative
reference value; a detection unit that detects a rising point starting difference
digital values greater than the positive reference value, and a falling point
starting difference digital values smaller than the negative reference value; a
third calculation unit that calculates a first sample period and a second
sample period; and a fourth calculation unit that calculates a modulated
signal for each symbol time period based on the first sample period and the

second sample period
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US20140093254A1 ......oovvvvrrrrenrrrrrrrrreneeen (VENAVANTURNT U UsenAanIgoaiusn)
PANASONIC CORP ......coovoeerrreernseiensssesssssseessssnessssnee (Img nguus¥mwulein)
2014-00-03 .....occcciererrscnrnerensn (FuiilasunisUsenia u3e Publication date)
HO4B 10/69 ' ....cccccccoverrrcirccrc (MEavNITINTMUNENEURTYes CPC N

msinszuulnihvesninsuasayaal (Electrical arrangements in the receiver
[2013-01]))

Title: (Todn5Uns gunsalivdgya1anisdosadnuasasn1sn1ssuuasad19)

DWPI THLE! ooverrvcrrerrrerrernnens (Worlasunrsinuvautsveelidiugnideya
s¥UUYe9 Thomson Innovation (DWPI) “Ansudgeramasiiveaivlainensae
UAMUaiiag 1oy Insany lngnsaavduaniideqIaidia1gansenIna1A181989”)
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Usznauluae ﬁmLLané{’mmmﬁmﬁaaMNmﬁm%’umi%’ﬂﬁ%LL%uﬂaaé’mmmLLaz
mmﬂammmmuauuaaﬂamma AUNITANUIUAEYIINITUIATAIILLANF1ITD
ammmwwauu 9 ‘viaamﬂuuLUumimmam'1aNawmmmmvm‘uammmmwm
LazauLilen1InTITUSg TN TuEoTtEnsERUaY  MIAuIMReNBNNT
ANF0E19WINIAT VDI IAUE R0 19701 AIUNTAINFATINEIETIAN

dyanuiina1vesrnenule q vuiugIuvesAIAUiIe1aRIALIAL INa UM

NUBWAG : FV5UNTIINlUNa1eUsHmAEUAUNIINTNIYUY UazTiaIAgaeenITly
ANGUUTINGINENAIAUAD Visible Light” @19ilumailanIsna19eegudsn19gsne

47 www.uspto.gov/web/patents/classification/cpc/html/cpc-H04B.html VINNITTIREAYNTIATIMUNENEUR s TUAE A
wiiam (@nilee) Ingesamsnsndaunliganlan passeedlnsusudyalennionsersdalmiiudayiiuate

48 COOPERATIVE PATENT CLASSIFICATION %359 CPC ﬂaié’UUI’Z75?]7%%/’7?71’/57;/975‘2!5]01’75"7.1/5’\’7/7{)7WEJZ5ULL??3?7W?§EJL1/7)77 (European
Patent Office (EPO) and the United States Patent and Trademark Office (USPTO)) dnasdenuiniuniives WiPO (IPC)
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A18819 5) CN103684597A

Beijing University of Posts and Telecommunications

2013-11-19 (filling)

HO4B 10/116

Title: Based on visible light video communication system and method of
FPGA

DWPI Title: FPGA based visible light video communicating method, involves
transmitting video stream signal to FPGA coding control module by Ethernet

port, and transmitting video to video play module by Ethernet port

Abstract: The invention provide a one video based on visible light
communication of FPGA system and method to be transmission of video into
video stream signal, the Ethernet port and the video stream signal
transmission after a signal to the FPGA coding control module, AN FPGA
coding control module the video stream signal a FIFO buffer memory for
signal receive video stream of a code signal, signal of the a rear without
distortion, so that a signal of rear amplifying and LED light source
characteristic; is an LED light source provide direct current bias voltage, and
the signal of amplifying a rear coupling processing produce mixing signal
coupled rear treatment of mixed signal is transmission to the LED light source,
driving LED light source light emitting produce light pulse signal, the light
pulse signal convert into voltage signal, extraction of clock signal and data
signal in voltage signal, according to clock signal for data signal decoding and
a FIFO buffer memory, and the Ethernet transmission to the video play a
video play module. The invention can realize short distance, a visible light

video communication of high rate
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Beijing University of Posts and Telecommunications ..........cccevveeninienniccnenne
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2014-03-26 ... (Suiilasunisusena wse Publication date (Fu 2013-11-19))
HOAB 10/116% .....ooovvvooriireeeesicecieeeeees s (M37ENAY
MSINTMUNGNEURT CPC ngat "nsdesainstaya” (Visible light communication))
THELE: e (Fodn5inTuya
ssuun1seasayIaaTadunsdesa s asn1sa e Sauasianitae

DWPI THELE! oo (Tonlasunissnuvaad

vk ugIuTeyasyuuYes Thomson Innovation (DWPI)  “35n15a379
grsauasionialossuunisisarsdyyiaiale  Audygianisdosaindaeuas
Un@  Arensaedyraaaleludaisgnrupudsiaioniaialngvaen19sinas
e uazdaludoniieuaninainle )

ADSITAC T e (undAnge:
msUszRugifionsadensaufieniitie dwsumsieansdyaaiflefudyaim
nsdesalmsuataInNung mensasdyaaialeludmieauaudinsiae g
wlaegemdweiids  Tudwmhemusudisiaenidedinheanuidaiuauiu
dyaaidledinan  ylvdyanasuiundsldifinnisdaveugavie  waddaveny
Fyaanfiodunszuanssguoadidesains deazeglusUgnedudyayasiad eunds
mheuansuainlodyyrnuaavulasnaulumnszualnin Tngaslinsuendyayiu
uinyesmadndameesnandagadeya fazgnihluaeasiaiivinenmddn
Ay uddsgBmesideiivedumiouansuaitlodinan  nisusshugiidauludag
syoghamsiudeildinnvidesglndiulaasldnsiemsdyraimlenuiigs
vanewe:  avsUasuvadusiengonsidaiemen il s sUssendi
haselvmigennsanlddaeusuguuuuntsdearsmadien (simplex) AuuassIng

49 www.uspto.gov/web/patents/classification/cpc/html/defH04B htm! Teaunndaidumngiasmssasmuunansvnsamsunsao
m’wﬁayaf@mawmtﬁ: (Visible light communication, Definition statement: This subgroup covers: Subject matter wherein the
signal-carrying optical beam includes or consists of lisht having a wavelength in the visible light spectrum, e.g. a modulated
lighting device or a modulated overhead light)
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A29819 6) US20140085642A1

KIM SUN-WOO
2013-11-14 (filling)
F21K 99/00

Title: LIGHTING APPARATUS FOR MEASURING THE POSITION OF A MOBILE
TERMINAL, AND POSITION MEASURING SYSTEM USING SAME

DWPI Title: Lighting device for positioning location of mobile terminal in e.g.
indoor region, has border light concentration units equipped with multiple
border LED lamps for condensing visible light radiated from internal lighting

units

Abstract: A lighting apparatus for measuring the position of a mobile terminal
is disclosed. The disclosed lighting apparatus may be a lighting apparatus for
measuring the position of a mobile terminal by way of visible light
communication. The lighting apparatus comprises one or more boundary
lishting devices positioned in a boundary part of the lighting apparatus, which
are configured to emit visible light that includes information for identifying a
position of the mobile terminal (identification information); one or more inner
lishting devices positioned in an inner part of the lighting apparatus, which are
configured to emit visible light that includes the identification information;
and one or more boundary concentrator units, which are implemented
respectively on at least some of the one or more boundary lighting devices,
and which are configured to concentrate the visible light emitted from the at

least some boundary lighting devices
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US20140085642A1 .......ovvvrvrrrrrrrrrrrreeeeen (VENAVANTURNT U UsenAanIgoaiusn)
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F21K 99700 ™ .o (M1848YNITIATIMUNANT

Unsveq CPC nguiigalsmunisiavaaniiuendeetniay  unoglungs (class) knad
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ussinAsag o TauviaenueasATINIULININONITTIVTIILES ")

ADSETACE 1 oo (UnAnge:
L3 ! o o o ! d‘gj ¢ P A a a o‘dyo
UNIAUUAIAINAMIUNTIZYANRUIVIINVOIQUNTULARDUY  dIUTeAYgUNILEUD
lngnsnsIrinuasainaInnisdesadndeys  Usenaumediulviiuilauasinuveu
Pavilanhevsennnndt e lkasinamieusialseddunisielvigunsaivany
Mmnsu wagmbeiilauasdiunegauluveundunseudeyaia  swwluds
gunsalTuTdyuBeduTwauUsznauTniulasadiu  iiedussuuli

weaE Ly IUenURUIRNITaRsEIUle o 19

MW GuInNOINYsEAYganyael  dloniagelunisiinaingiunissy
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swmdensemeluenis (Anie 3.2 wandmsimine1ves) iy &msugsianIse
Uan svvvenludduaznanssuluaaiune1uangenisialuladiasyi

50 www.uspto.gov/web/patents/classification/cpc/html/cpc-F21K. html
51 F21K: LIGHT SOURCES NOT OTHERWISE PROVIDED FOR
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A29819 7) WO2014073922A1

NAT UNIV SEOUL TECH CTENTER

2013-11-11 (filling) 2014-05-15

GO9G 3/30

Title: OLED DISPLAY AND VISIBLE LIGHT COMMUNICATION SYSTEM HAVING
SAME

Abstract: An OLED display capable of visible light communication and a
visible light communication system having same are disclosed. The OLED
display comprises an OLED display unit, a data memory unit, and an OLED
control unit. The OLED display unit emits an image which is outwardly
displayed and additional information which is included in the image. The data
memory unit is storing image data corresponding to the image and additional
data corresponding to the additional information. The OLED control unit
controls the OLED display unit to display the image by using the image data
provided by the data memory unit and controls the flicker of the image
within a range which cannot be perceived by human eyes so that the
additional information is included in the image by using the additional data
provided by the data memory unit. As described above, the OLED display
displays not only a general image but also additional information included in
the image and thus can perform an image display function together with a

reception function in visible light communication
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NAT UNIV SEOUL TECH CTENTER ........ccoccore (lng wvInendeusriingilya)
2014-05-15 ............ (FUnlasunIsUsEnNIA ¥3a Publication date (84 2013-11-11))
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(Visual Communication)

52 worldwide.espacenet.com/classification?locale=en_EP#l/CPC=G09G3/30
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«  @FUNANINISWENTUNT (We8U W.A.2559)
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A79819 (MNFINTOYATINUINGT 22 A1UYATBI Thomson Innovation) b iaus
FretslussasBunds “7 anSinsiege’ finanunuds drudietednsiuiuann
ANUN5AFANY SANASIHANITRINTAN TUNSTANAINATINANUTY wagsuiuldeau
¢ www.LED-SmartCoN.Org  lag facebook.com/VisibleLightThailand
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53 scholar.google.co.th/citations 7user—Xx/WRJQAAAAJ&h =en (7NA4I4TYINIT) patents justia.com/inventor/harald-haas
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4.2.2 N15IATITREANSURSIUDIAY
91N 1UTBYAVBY Thomson  Innovation Yayans 1551 DWPl ¥a &11750
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Sufulssmaiifinstureandvithuaglifumsduasesinnisdmadosiy
yhluidadlfasdnluseaziBonvosdn.m2557 wuin Ussmadu S5 woueeludusi
g9gR MULMBUTEINANVELR FU waransgelsn1 MuaRU wanagudnsEIu
maagﬂﬁ 4.1

Ao o LAWY W.A.2559 laNan13d151997n 1551 YadnsUngaingn
Sufuaes visible light communication” wvwsanvmislufitoveinisdedns
Tnsauunauil Wuaﬁﬁﬁaamﬂé’mﬁ’u%’agamwsaw%’wé?{umaﬁzyigwaqﬂgﬂaﬂmﬂ
asAn1smsngaunslagilan (World Intellectual Property Organization: WIPO) ¢4
finsududr tufe  Ussmeduldnansunfufiniifadfgaduegiannlusngmnis
dulafisingy Tnefivhasamadiu inmdld wavansss HfauSeshduiuuddniu
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‘ Top Countries
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Patent Publishing Trends
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Source: Thomson WA, .com
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Fudausnisussrairnsvaneuisnesdn. 2506 (A.m.2003) udusn ik
71 isible light communication® vensaesainsdoyaldmngdaauiu Jadumy
ansdnsfituanatemddnl Tnefuurldunisafuiansdnsialan (Patent
Publishing Trends) ﬁ’]LLam%’aga&gmsiTj A.fA. 2005 éﬁ'ﬁgﬂﬁ 4.3 Falgmuiduwliud
dugeiulnenaen (o Smsuilng 2016 vy nsasdnsnsialanduiunisds
iWeadounmgun.a. 2559 viaugmieaindlnsuavedd usAdens gl
aunsomamsallaezaui1 naeaitesddnausauiganirdneunluign)

defansanuendovasgmiisnu  vdesedeuitmussgvonazldiuaiiy
AuAT03ANSURT (Assignees) 10 d1duusn azwuiiulultifidudnainanauaneg
Mnadfvesssmaiimiasnuiiy o ?juwmﬂgﬂﬁ 4.1 LLangﬁ 4.2 \flesannung i
USe Fues Bidnvselind (Samsung Electronic) anUssman v lalauuavsins
agj’l,ué’uéfuﬁl 1 $runwfu 100 Waides mudeudondns q Jednlnglududisuusn
Usnginnanusemadiu Wy Panasonic Corp. 38 Toshiba Corp  lnefiyiae
nuvesspmaiuaonunind i wilnesuissmaduagiidunugeaamnuidndy
ganduidumbesruediisinunuasivhonhsnudy 1 (assignees) isudn
FswazBuaueinsmlguil 4.4 dmiusedetnUszivg (Inventors) lngdng
aonadesiuhidonhsnuiilu 10 difuusn Suduil 1 fe efngennensmieide
nsdesaindeyavesuTEndugs (Won, EUN TAE)® faguil 4.5 suamifiey 60 (5es
Feflrnumaneddnysnenniade 3.1.1 Bewanulnnnduetiann @Ensdasvie
wnliimsussivgananneerandng  lifideddydannuiofiouiuussmady
quaog19ln) &hugﬂﬁ 4.6 LLazgﬂﬁ 4.7 UUAAUNIANYENVIV VR ENEUR TR
5%UU IPC (International Patent Classification) 31nn1sduAulag 10 §1duksn 910
WFisileTn.e.2557 Sududl 1 1eiuA IPC- muaa H04.001010 *“Tasi/Feundasgdiaud
#0991NNTATIAVBUABUNBIYY W.A.2559 USINgyidim HO40010116%
(VaneLmAe):
SECTION H — ELECTRICITY/ HO4 ELECTRIC COMMUNICATION TECHNIQUE/
H04B TRANSMISSION™)

54 gud w.A. 2559 Eun Tae Won 53ya’7Z;/Zﬁ}”ﬁﬁ‘iymwv”@/mﬁ”7uﬁ;faZﬂé‘znuﬁa

55 HO4B 1/10 Means associated with receiver for limiting or suppressing noise or interference

56 H04B 1/16-Circuits

57 aumneduatu This sub-class deals with the transmission of information-carrying signals, the transmission being
independent of the nature of the information, and includes monitoring and testing arrangements and the suppression and

limitation of noise and interference.
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4.2.3 nnseinguAluena1sansing (Text Clustering)

nlandn1sduAuEes Visible Light Communication §1utaia Thomson

Innovation leuansransiasizvinguaiiieadesiuiesld eanly 45 nguAives 3
IR (sub-clusters) MNUIUBNATANTIRT 1551 1304 AB

(viaail 1) NEUAT 7% (599)
ngail
1 module,led,end 152
2 filter,voice,photoelectric detector 17
3 label,reader-writer,energy 14
4 resistor,end,reflection 14
5 indoor,location,position 13
6 sensor,sensor module,alarm 13
7 track,remote,target 11
8 ethernet,host,usb 11
9 source module,visible light communication 10
function,communication function

10 portable,led device,parallel 9

11 element,configure,modulated signal 5

12 uncategorized 35

U

(ngu Fagunsalniras (ueads) nmasudyqyial lugagunsalsenauszuus 9)
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(vuandl 2) NGUA 574 (1399)
nguil
13 circuit,voltage,power 142
14 line,communication system,power line 26
15 processor,mine,information 18
16 element,apparatus,load 18
17 driver,driver circuit,spectral 10
18 measure,parameter,detector 10
19 voltage,transistor,amplitude 9
20 photoelectric conversion circuit,amplification 8
circuit,conversion circuit
21 gain,amplifier,gain amplifier 8
22 box,audio,digital 7
23 visible light receive device,sample,computer 7
24 mcu,battery,unit 5
25 pin,voice,main body 2
26 uncategorized 14
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(viaail 3) NEUAT 7% (599)
ngail
27 image,display,pixel 131
28 means,communication apparatus,part 113
29 fixture,illumination,light fixture 102
30 location,information,mobile terminal 99
31 vehicle,park,traffic 94
32 frame,vlc,slot 71
33 channel,ofdm,constellation 68
34 color,optical,transmitter 66
35 access,node,access point 64
36 pulse,bit,bite 59
37 visible light communication 55
system,communication system,wavelength
38 code,lock,key 51
39 layer,electrode,film a7
40 content,tag,management 40
41 lens,underwater,antenna 39
42 intelligent,wireless,terminal 38
a3 polarization,anspruch,lumiere 21
44 robot,visible lisht commmunication 17
transmitter,communication transmitter
45 uncategorized 82
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