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Wasnudunau

nsuaRuTe3 (Transducer) 1ugunsaluUasmdssu (Mechanical Device) 9ngULUUNTLs
(Lead Across) Lumdssmilusuuuudu 1w wdsnuluiih wdsnuna ndanuuas Fadaevlinuas
wasuluguuuusng o lnaneidundsaulni wu Tlunsvenedyyia vionisuiunnsdayaya
D!

(wuiges (Sensor) \ugunsaldidnnsedndlunisnsiaduniesud mavdsuuasFmamis
NIUAIN UTONSNIUVOIFUIF 9 BNFIDEILTU WAITULET WAIITULEBY AIUTOU T2EZNE N5

d' d' A @ v Y v a s I3 Y] PN s
LARBUN ﬂ']iLﬂa@uvLW'J ﬂ'ﬁl‘Via Wupu LLaﬁaﬂI‘VW]iquaﬂﬁL%@iLLUaQLUUWGQQWUIUEULLUUVIL"U‘UL"U@i

a0

anansodstoyavonutusuuuuAiviandslvigunsaidansessns q ldlunsussaiananisinusely’

iwulgessIasey (Smart Sensor) WugUnsaituideniisiunszuiunsdaunnisnsindu/du
Yoya lUaufmsuanwmadoyn Twsshnmsvssinanadlefuannisudeyamuiuusfinsliud Out
of Range) * Tneiaul a3 o° Usznaudie adwdss wdsaulndn widwdnluiih pduwas avudou
NANUNG’

mnuashuspmansldauuds Tevtlugunsaims q fianmsofadldunn 1 adnasdins
NIuaRLTeSLazTLEasINNTY 1 uuutsznauiu Figunsaisaniesiunisinysenauludeis
wuwesLagnIuaRYesaef WisliaunsansiaTauarulasefuuseng q fivanvate Tag

a1u1sananiledn nsuanwesidudiuniaesuruwestamuiu

L@ 1e1aree, Sensors and Transducers |, @19139713anssuladn dr1dndundainssumians uniIne1de
wialulaggsuns, 2558

% |EEE, IEEE P1451.6 Terms and Definitions, 2005.

® |EEE, IEEE P1451.6 Terms and Definitions, 2005.

“ John W. Sutherland, An Introduction to Sensors and Transducers, Department of Mechanical Engineering
at Michigan Technological University, 2012.

> sreaziBenlunianun n. faudsinald (Out of Range) Teawulaidaases (Smart Sensor)
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5 (Artificial Intelligence (Al) and Smart System) 2n11UA

<3

A1AT SrUUDIRTusaylyg1Uishy
v A v | a X & P A a

SURUUYBINARTTYNTNTaziidUsenaunisuazaaiatual o iaduiilan fanalulagnazidunuim

dfglunisiauiegrsdaiiiesdagilianuaiusavesnsvitnulaedaludfgeuninludagdu

R

® Artificial Intelligence Machine Vision \Jugauszanananingnlud® dienissudeyasin
FTUURUERsHN 9 uanhdygailaanieanniaenin wu Masnadadunivesing

ATIFDUAURANAIAVDITUIIY LT UAY

® Voice and Speech Recognition Lluszuunssuiuazanindedliegnednlud® lneszuuas
indeyailannwuressudssdigizuunisuseuiananazuannadusnes wu n15ld

TWsunsudumldmenisnn s

' !
L ) o [ =)

® Tactile Sensors \wwwwessududa Nagvinisdsdeyantaannissuinisduda wu 14l

Y

gunsalnmiainaniiznisguam [usu

® Gesture Control Wuszuudsnumenisinaeulm lngldiwugesnsradunsindoulnaning 9
wu nsddlvigUnsalinfeuiianunsamesuldies menisandinisiedeulnivedsianisfiand,

Alunsinds 1Wudu

nsmamsaitsduaenadesiy 10 walidumaluladynsaans ves Gartner dldnianisal
waluladfiuhdunueddull 2017 wag 20187 fail
® Artificial Intelligence (A) Ao Jaypyruszdvg dadumaniivinlviszuunoufininesil
AUAINITAARIYUYBEIINNITESULUUNGANTTUAN 9 Youyud laen15u17eyaan
Wwuwesu1UszIanakasianstayalun1snsgyin (Acting Humanly) Anldeusuunyye
(Thinking Hunmanly, Thinking Rationally, Acting Rationally) tdu n1sunszuu Al 1inlgluy
nMsUssRvirususigadu annshdeyanmilddunneugefidrunusznanalunmsminy

1uss

® Tractica LLC., 2017.
" Gartner, Top 10 strategic technology trends, 2017.
8 anduninnssunisisews, Al - yanuseivg, inivenduaiios, 2557.
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Uil 1 uans 10 wurliumeluladgnsaiansvas Gartner U A, 2017-2018

Y

Gartner.
Top 10 Strategic Technology Top 10 Strategic
Trends 2017 Technology Trends HO
for 2018

Intelligent

O ©6 ©
Intelligent

‘ppladAlAAdv:n-:ed Intelligent Apps Intelligent Things Q . .
e Learni

Digital Things

xg‘\ and Analytlcs
o e . lgltal
'I l
Virtual & Digital Twins Blockchains and 'U'ﬂ‘
Augmented Reality Distributed Ledgers
Mesh Digital Twins Cloud to the Edge ~ Conversational Immersive
L —4\ Platform Experience
Mesh
|-/ \.I @
Conversational Mesh App and Digital Technology Adaptive Security 1:-] T l:-l
Systems Service Architecture Platforms Architecture . § " )
Blockchain Event-Driven  Continuous Adaptive
l Risk and Trust
gartner.com/SmarterWithGartner gartner.com/SmarterWithGartner

5 s e e Gartner

e e Gartner.

fun: Gartner, 2016-2017.

® Intelligent Applications L‘T]ULLB‘U‘W’ELﬂ‘ﬁuﬁﬁﬂ’l’mﬁﬁll’]iﬁﬂ,‘uﬂ’]iLLuz‘Lj’]l}:ﬂﬂuﬂ’]iﬁN’mﬁN 9
1¢f Tnemsidensiedoyavesssuuisuwesszninsgunsalindouil gunsalaldsanios uaz
53UV loT lensldaudiusing 9 1wy nsdansdlua msteldneudeyasnlua

® |ntelligent Things Q‘Uﬂﬁiﬁﬁﬁﬂ’l’]ﬂﬁﬁ]ﬂ%ﬁ%L“Wﬁ’e)ﬂ’j’Wﬂ’J’]lla’lll’]iﬂlﬂﬂ’ﬁﬁﬂﬂ’}u{mwﬁﬂgﬂﬁ’m
Tsunsulaedaly fenistessuueueesideslosiulusunsudduuy Al uas Machine
Learning (ML) 19y tnsu sasudldaudy wnedldluindaasassing 1

e Digital Twins 1Jun1sufindoyavesdeing q luguuuuadsa menisiiususiudeyasin
wuaslunisldinaniugtagtunazanuasunasdu 9 wu lflunisaianisainisden

Un3egunsaleng q vt
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® Blockchains uszuulpsstislunmsiivdeyaseulail wu Jeyaadfnisviigsnssunienmis
a & o v oA v & 1 Yo s A v
WU uaﬂ%’1ﬂUENmmiﬂI‘UL‘UEJamaﬂ‘UQ‘Uﬂimm’N i 1@“7“33‘U‘U [OT LLaLLYULYDT LWEJIGU

PATIVANINDINA AMNINUIBINTA UAAFRDUNANTIE WaufeTundl SIudsnIuaNn1THEn’

U veawEesIns i ulumsianszuuie 9 sgseiiles wagnnsiigunsaily
Hagtugnesnuuuliiivuadnasasiuwltimunnainuaienisldaullugunsaifonfiatu Hu
walmAnnslF e idanissantulusrezusn lnetafendniiduindouliAnnisuenedves
wuiwessansezgaaluiligtiusaidesnnndt 5 Ysend azanananudesnisligunsaisanies
g 9 fanansoviauldegadnlutilugraninssudidnnsedind viusud nsneaits nswan
nAnAuIgUNIWN SmdIn1sRnnNUsslusazilsyialasadne Wusu teglussezusnenainannnis
F3utuatiuayuresniady WedunsdaatuliAalasinisiiseslunisamuuiussuulasaaiig

(%

HuguuigsruunludanldnisdeloyawuuiunmaniussuugugasiNan Ty (JUA 2)

JUT 2 uwdldunisussgnaldanusugeasluauian

Short Term Medium Term Long Term

Key Driving Forces of Smart Sensors
y d (1-2Years)  (3-4Years)  (Over 5 Years)

High demand for smart consumer electronics,

automotive, building automation, industrial, mm
healthcare products, structural monitoring

w
(14
5 Adventof o o BT I Bl
Q
T
E Increasing Application Potential .. High High Medium
=
>
0] Growing demand for miniaturized and : :
functional devices High Medium Low
Government Funding High Medium Low

Sourze: Frost & Sullivan

fa: Frost & Sullivan, 2017.

’ Don Tapscott and Alex Tapscott, Blockchain revolution: How the technology behind bitcoin is changing

money, business, and the world, Penguin Random House LLC, 2016.
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Y

(Y o aaa .1

Aerdulrulessanie: Tnolaniznsznsrmdsuaniss uazyadsinenmansussniansy
(National Science Foundation - NSF) aangfiusgutawiswiaaalys lnenisatuayuaudssanaily
nsfnuidesaniuridluduresnansiinu nesy uazaAensu et Asfuszu s T
LAZLIAFBUNNFUAMKUUTIUNTG kazD1ATausNENaY Inen1sduasuniseaniuuiliedaasey
AsUgnadiedanios msUiuussUssansamlassadisiiugiu saudansiluusuldtueueusd
Saaserluewiandulng uenani misauliyuvesansys elvinuun Startups uagwiieide/
HosUfuRnTIToene 1 vesnmenyu uandaiudaiauslassnsinilaniieliyuisedaudduney
nswaumalulagliyaudenisndnlu@anidvdsiuduusenionsu wu usEm Kleiner Perkins
Caufield & Byers UT¥% RockPort Capital Partners U3¥v Draper Fisher Jurvetson U3 Khosla

'
£ % v A

[ v = 2 1 N Y 1Y [ & B3
Ventures tJuau dausanly 10 °lJEJ@‘Lmﬁx‘lﬂWWi'JiJsU@\‘lﬂﬁ'i;ﬂ:‘\]%EN@\‘I?\‘]@L!WU‘V] 2 999lan uWANAINITH

¥ [
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10 | & A o o dl 1 1 ' s o ' Y A o < v 1% <
L‘U‘LJLﬂi@%’]ﬁlliﬁ?ﬁmﬂigﬂﬁmlﬂﬂ’]EJ NUIYITTULGDINNNIUTINAU LWDIN INUYDLA LLasﬂixmawa@ua;ﬂaLﬂu

wsevy Wewlinussavanmlunsinuaziivdoya

9|Page



AN57197 1 USEnA 10 dUAUKSNTNTUNANUIFNYINULTULLDSH9EA U A.A. 2008 —2017*

v 9

U dadauuna1uIvY mMsUAsuLUaSuR
Uszind UNAIUIY vasUszma/lan

(ativ) (Sovaz)
1. Fu 134,117 22.62 Susupsdi
2. aniy 121,029 20.41 Sugupail
3. LI 39,128 6.60 Suguiiiutuly 5 Uk
a. i 34,073 5.75 Sudufuassrana 1 Sudy
5. BuLdy 31,866 5.37 Susuanasly 5 Uik
6. \nvald 27,706 4.67 Susupsdi
7. @NSIURIUIINT 26,848 4.53 Suguidiiutuly 5 Uk
8. Bnna 24,578 4.15 Susunsil

L 24,063 4.06 Susumi
10. wALIAN 18,948 3.20 Susuanasly 5 Viikuan
39U 482,356 81.36

111 7udeua Scopus [dalaauUiugNgY 2560

*“yyngie: Touanaus U a.e. 2008 - fiugngwu 2017
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A1519% 2 MU289U 10 BUAUKINNTAUNAIUIVLLNINULYULYD

Sasdan U .. 2008 —-2017*

9

U | daduunadny mMsUasuLUaSuR
. UNAIU PRLEN
NUIWIY
ERL] nurw9u/lan
(atv) (Govaz)
1. Chinese Academy of 12,600 2.13 Susumsdi
Sciences (China)
2. Ministry of Education 10,700 1.80 Susunsi
China (China)
3. Centre National de la 5,657 0.95 Susumi
Recherche Scientifique
(France)
4. Tsinghua University (China) | 4,394 0.74 Susunad
5. Zhejiang University (China) | 4,084 0.69 Susumsdi
6. Harbin Institute of 3,825 0.65 Susunsil
Technology (China)
7. University of Tokyo (Japan) | 3,433 0.58 Susuifiatuly 5 Pihuan
8. Nanyang Technological 3,133 0.53 SufuTuasszana 1 Susu
University (Singapore)
9. Consiglio Nazionale delle 3,125 0.53 Susuanadly 5 Yinuan
Ricerche (Italy)
10. Beihang University (China) 3,121 0.53 Susunsi
39U | 54,072 9.12

W1 g1udeua Scopus [dailaauiuggY 2560

*“yyngie: Touanaus U a.e. 2008 - fugngwu 2017
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Tusgduosdng anduiinasuffianigs 1wy an1tudadinineimansau (Chinese Academy
of Sciences: CAS) N3¥1539AN®ITN1581515U5FIU UMIINY1a8T911 (Tsinghua University)
UN1INY1§8L90L384 (Zhejiang University) @anrUutvnalulaguisans0u (Harbin Institute of
Technology) kagunIngids 1Weune (Beihang University) Fauenani msAnwAgITULEULYes
AuLAil (Chemical Senson!! wulasTInw (Biosensors)? Lazlaugasnig (Gas Sensors)™ Taud

)14

N ILULLDS (Sensor Node)' wagtwuigaslouiiuiuas (Fiber Optic Sensors)'® fefimidudn

'
1 =

W sIdeildsuanuaulalugie 10 Uik Fediviienudy 9 Alnanuifuindeinisi
\Rendeseglusududu 4 vedlan Wy qudideinermansurand Uszinan¥ama (Centre National
de la Recherche Scientifique: CNRS) u13ang1auuslaLie ﬂizmmﬁlﬁu (University of Tokyo)
N Ineaumalulagnuiuneis Uszinadealus (Nanyang Technological University) @n134e
WA Usewedand (Consiglio Nazionale delle Ricerche) famn514fi 2

AR5 2 anudiudn Tudramaeanmsseing 10 wiheeuaunsaffeinanudTosu
wuweseglu 10 Susuusnveslanldianeun Tagianiy CAS fanunsodfiurinanuidveglususiu
qaqmﬁuaﬂaﬂlﬁashwimﬁm FensinauRiuiaay 1,373 atu seiooay 2.19 YoINATURANY
Fusumeesaunialanynd ludruvesaninglsy CNRS iumhenuilannsoedly 3 Suduusn
vodlanmaendae 10 Ul Tnefinasuffinriade 636 atu viedovay 0.95 vesnadufRuisuy

=

Wwuwasnmuanilanyny wenant an13Jeurianii Useinasaia (Consiglio Nazionale delle

[ [
v = =<

Ricerche) ansniaunsIdeiferiuimumesauaansaviududuiuagaduls fmenisinaau
Ffuiiade 350 atu niefovar 0.56 vesranuifuid usuesTaualannnd Tuvned
unAnendouisloiion fuasoglu 5 Suduusniu Fulduduiiindulugag 5 Jdeunds uidns
annsadnwdusulieglumienu 10 Susuusnvedlanld lnensiinasudfisiiade 309 atu vie
Sovay 0.5 voswanuifisid e iimuarilannn® denmisniluedeihiduaues fo

wInendumalulaguunumens wavamInedeenng (Beihang University) Avdusmnine deau

1 Jumueesililunsnsiataansiadising 4 lnsendeufizendumemaed wazinsuvasutoyaniedaa i
annsoendeTgild Wy wuwesamataasedvudeuluduwndon viehuuazih

2 Fuwuwesildnsaianadinm Wislifanuaisidesnisesata lneldastinmiifianusinginigasie
ansfidensinsedt W oulesl woufved nsnfiddn vieMdue lunisnsinindaderie wu wWu nsudnans
Adushnanemsliih leseu Bilnaseu AUty sendiau Audou waxd iHudu

B Jumuweiltnsadunazusnvinvesin Tnsnsuenanumnuivvesineiioglueinie

" Jugunsalfiuszneudsisumes mieUsvanana mhedsdyga vmihiiudeya Ussananatoua wagsu-
dvfoyaniesluaIatewuees

15 & ¢ a 9 ' v Aa < A - v
L‘U‘LJLS(J‘LJLSUE]ﬂJUG]SL%LLGGI‘Hﬂ’]iGﬁ'}’i]E‘T@U“U‘LJ']WEU?N%@Q’]WQWN“UU']@Laﬂ‘MiE]SL‘LJ‘V]LLﬂ‘Ulﬂ
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9IMABLLALINALR I AYeTY Tnefinanuffuviiodssesay 0.53 vesnanuAfsidusuLLes
Fanuaialannndvinty Saudiimninedomaluladnuiunensuesdealusazdsuduiiganin
uinendoievmsosiusnlaenaon widhndldansnvsususuligeduogisioilosld Favnnan
FRewimRdaawazurIngIseenwetuansanaun lviinanufnyideganiuinninniely
5 U99uanls 1iie9ueedenli$a199e1gnn 10 MUI89IULSNURILanA U LEB SLYUAEINY

1 A o A A
NUILUDUY 9 Iuamgma 10 Uk

fiall nnmsmmemamheusEuUsEe fumedanmednunsianisuseidaniey
10 UseinAusn seinaauiifnsisaniuanniedosas 81.36 vosanudfuiilanty dilwgdns
Judszmaiauudilunguanainglsuuasomsnismile egr9ansy wosiu ansiverudns 8ma
dSaea ez ianansnitenssianssuuemeesiuhunuiay soanade wasldviuld
uen9nd Sefismmaiauuduasusanagramnssilnilugimaedeildiinduniiunumas
wiswgialangadu og1edu dUu uwarlasmzduiouwazinualdfiFueiudnaniunummniuly

MdBuasiRL LS dR3rANNNElAd15Y

TuAIUN159RANTUATATUNITHAIULGULTDSDAR38Y 10 UNNIULT USENANMUILEILAY

v v
I A v v o

Uszimagaamnssulnilugiinaedomant fnssshumisumumiimadnnisuazgnainnssui
ihlaedu Frensdisiunistunsdeuindinigeanidosas 19.28 vaslan Fafisiuiunisdu
neidounnnitansse fundusudu 2 8 3 v eusndediu inwald Wty waedwde i
Tudmvesssmafirdunsianisureidandosiuiliaruddgsonanuisinmadludiunes
nsRfaninauITeuarn1stunsdouavainsmudfuly Tun weosiu eeanaide wazuauia lag
wuweildiunisaanaifoudlnghdunduiildlunialuii 3idnnsefind uazaoufinnes v
wuwesulasdyganiieltlunisieloudeyasessuunthrenuududa wuweildlunissium
wazUszinanadeyaiielilunisidneuseninadliaunazaeufinmes wuwesnugunisldau

aunsallniuazBidnnselind wavigwigessuteyanin 1dee dnws wieldlunisuvandu

[
=] U ¥ a

dyayaulihlunisenduasuanmaluguuuunne 9 1wy n1333udean nsseymaumeateiiaile

Wudu saudusugasninlanisnisunndiinldinlunisitademessd aaudansilafia Aduldeq

wserdudunsleda iWeldsvynmaudiviuaivienanenIndneig (15199 3)
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M13199 1 Usena 10 Suduusnilidnuiuanidnsineiuiguivasgega U a.A. 2008 - 2017*

9

1UUENTUNS ndruansunsvesuszme/lan
Uszine . Y

(auv) (508a2)
1. u 460,257 19.28
2. andy 154,022 6.45
3. @ 99,043 4.15
4. nvaLe 63,332 2.65
5. 9Ty 23,999 1.01
6. lawiu 14,192 0.59
7. Buhe 10,988 0.46
8. DoANTIAY 9,313 0.39
LLAUINN 8,507 0.36
10. Us1¥a 8,106 0.34
37U 851,759 35.67

1 g1udeya Scopus [tailaipeuiugIgy 2560

*“yyngie: Touaraus U a.e. 2008 - fiugngu 2017

Tuagmmé’mui’&miuﬁ?u 31NNT5ENITIINITAAUILTANTTUA U UG D TIRTHLVDIUTEN
Frost & Sullivan Fafuuitmiuihwedlaniidnuifeuuliumanaluladiidmasonisudouudas
Tguamnssuazmnatavedian Tiwugmmosiideenllanidudidvnisiiveniviionndade
fudrunanuAfiniluszfuainaaguliin mireauidudinlunsfnuidessuuisuiees
Faaserildgadilunmsiauiuianssudurueessandosforfussuueiotemugesliane
gunsalannlddaaiey Bidnvselndseld wardmedaaiey othluldlunmsiaunssuunsusedu
A1rguAIn MIfeaudsziiunaziihsziadalaseaing msfnniunmaaeununindnden
gUnsalgunimiadeudl Laglnsinunssy (Telemedicine)™® lfun anduingrmaniuazinalulad
LLﬁw’laﬁga%’m (Ulsan National Institute of Science and Technology - UNIST) Usgineln1uala
an1duimaluladuuaviyiend (Massachusetts Institute of Technology) UseinAanss uag
uMINY§BLeadeR (University of Helsinki) Uszinailuuaud Axjatulunisimuiszuuieuiees

’i’mﬁﬂ@uﬁaﬁﬂiﬂiﬂﬂ%ﬂmﬁmﬂiw (CSIR-Structural Engineering Research Centre - CSIR-SERC)

1 Junisshwmnaniswnnduwuunilng srenisiimalulagnisdsansinsauuiauunldluniseuledlrusnismi
mswnmganaanuissnidUisuasunndfinnssnuliaunsonsividadelilagasanuazsinsau
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Useinaduie aninendeduees (University of Windsor) Usinauauin dudgyeinisgnlsunsad
NoINeINIAaNsg (Air Force Materiel Command - AFMC) Myjaitiuludiuvenisiauinisinluly

Nudunan

ludrunsuanluganndivdresaniasinuwugeseansestuinvedaniy drulvagedlu
nauuszweannmelsUuazansy lnedvsdnluginieedens inwdlamdudiunsaalunisimun

USRS 8L TEAULaN LU

A I ® /BB Ltd. admwasuaun: LIuuIendimuissuuisugesdaaios
Mpmp ABB Ability™ wassusniasnsaiihsySuazuduiounisguain

wuuvuNMaNIugUNsalndaud

ANALOG ® Analog Devices Inc. ausg: \uusengimuaInsinausiUsey
DEVICES v “

AHEAD OF WHAT'S POSSIBLE™ Tniihd9n3ee wuwesindiea LaswuwesInANSITaINITUYY
WU 3 unu wennddldiauilulasroulnsamesutusias Tng
THwuwessanior ddlulasnoulnsatans ADUCM350 14lun1sia
nTELAR1e 9 1AT8IRS23T DTN 1TUNNE (Point-of-care
Diagnostics) LLazqﬂﬂiail,ﬁam’mi’ma”fgﬁgm%w (Wearable Vital
Signs Monitoring) tazlulasaeulnsaiaes ADUCM360 Talusguu
AUANNTEUIUNSEnludRlugnatnnssun1suan wagldlunns
ATIVIRFYIUINE U FIUDeTEUUNTIFUMLUEFS (Precision

Sensing) BnNALE
E iT.N ® Eaton Corporation Plc @n3y: 1Juuiemdiauissuuiguigos
- 28382 GridAdvisor™ Series Il fiflszuudstoyanimudifygauy
yuntaifeafunisnsaiaanedidnszualniiiainlsali waz
i3oafiuuselni Geaunsndaslunisuimsdanisnisldlg

wisantyminanuazlnaule

a v Yo s

' ® NXP Semiconductors N.V. iisasuaus: luuSsmanausueos

Y

.

99238y NTAG® 7eanwuuliaiuisavinvinavainvanelaludy
wen Inenuinmaluladdsansiianessasdu (Near Field

Communications - NFC) #aaaliinsdnvidanawuudusniny

[ [ 1

annsadensdeiingsevulunisnsadudygiauazSudidoya

[

A &

7199 loog19dnludld saudsarunsaudasteyaiiulilusuuy

Y
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ToyanuaniUdsuls Nanunsalddeansteyaivaunsalanu reader
ICs vitaldlun1snsiaduanvgll uasi¥ausaduagunsel loT

wenanilfnhdwoyaiielilunsinsieviiiuszuuna1indnme

® STMicroelectronics a3saasuaun: \uusengwmui LIS2DS12

'I WU TIAAINULIIVDIN1TIARBULIMILUL 6 WAL 1ABN1IASIATU

life.augmented nsndeulmNAS@duNsLIAMEUEeSUTULNNRINITULARINE

Feanunsaldlunisuaninatoyasineg MU IMBsEsVLIY
gunsalanulddaaies 1ATelians19IANINITLING STUUINEYIY
T1un15181M19 PND (Personal Navigation Device) haz@unsaif

aunsaause loT 1a

® Samsung Electronics Co., Ltd. +n191a14: iuuigngwauiyn
su_ a A Y Y A =~ 2 w 1

oS Ui uENansaltnsnIumsiedeulniiisadnteagng

aunglald 31NN1IIUEULEINTIITUANLTOUIINTIEDUNT I

LWULLDTATIVIAANINLAY AITLATIEVUTIITIANITRUN TUaY

arwdulasrinvesgunsnl ufaneluladisnnsdugs ilevanld

Tumsusulseussannmlasaisiuguiesumsuimsdans

nslglnidesadng muduniasasiunissesiuiliosdaasey
uazdsugnaiiedanios

a o

nsfnwisedumumesinantiuduihnedanvand I8 dalentawisnisdenloadeunn
FaudnsnrTitadeuamadneuuuntiugigs (Smart Healthcare) nsagonduitaganautsunniy
(Smart Homes) flgnunvugAuszndandsanu (Smart Vehicles) luiifsiivasnfogs (Smart City)
TWaudsmsnaniiduiingdedawindensneidnsuimsianisminensegraiuszdnsam (Smart

Industrial Services) AalAAnn1sRMLIAMNINTINKUUDIATIM (Smart Wellness) sialy
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5. @0MUNNNITHAIL ALYl ULy as W lng

(%
£ ¥

Tunsmunnaluladiguigesveslsemalneiy 31NN155IVTINTIYANAUATU N

v

Frnsvesinediounds 10 U (@ a.e. 2008-2017) 3ng1udeya Scopus Wetioudunou 2560 wuin

Inedalinsffininanuidenernueueiiiuntn Faldndiuunainaideniososar 0.41 aglu

(% (% ¢ a a

YAUN 39 ¥09lan W3RN IANUNLAAULANTY 9 aUURBU WATIAITLUILUUTIUIUNISARUN

D

aw ada

NAUIFLMNYIN U UL DS NEAAABIN UL LLLANNEULIRRLNNaINUITelnesIuYeIlantufive
WEINULAT DU UL DS L5 ANE MUIYTIULLULYDS LIULDSLWNIUILES ALY A ULATIDNAE
(m15199 4)

(% v [ 4 4

AN51991 2 AMUIUUNANNIETNEVIN VLU VBl wmAlne U A.A. 2008-2017*

U SuuunANITeTialan FIUIUUNAIUINY daduunANITEVDY
(auv) vasUszwmdlng (atu) Uszwnedlne/lan
(3ovaz)

2008 49,059 168 0.34
2009 51,430 167 0.32
2010 53,800 233 0.43
2011 57,277 232 0.41
2012 59,263 247 0.42
2013 63,647 254 0.40
2014 65,199 273 0.42
2015 66,484 286 0.43
2016 67,748 288 0.43
2017* 58,986 258 0.44

99U 592,893 2,406 0.41

N v Y o= A A o
N ﬁqusﬂ@i&a SCOpUS LUUUBLADUNUYIYU W.A. 2560

M) Toyanaws U a.A. 2008 - fug1ey A.e. 2017
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M1319% 3 viaeauveding 10 duduusniiunanuideineariuisusatgen U A.A. 2008 - 2017+

9

31U dnduuNAUITY nswWasuulasdusu
w89 UNANIIY YUY/
(avu) Uszina (3o8a2)
1. gudmalulag 389 16.17 SusuTuasssana 1 Susy
didnnseiinduay
ADURIADTUVIUA
2. YBINTUNNTINGSY 374 15.54 Sudufuasszana 1 Sudy
3. aovunalulad 319 13.26 Susunad
NITIBUNA NI
NMTA1ANTEU
4. URINYIABUARS 295 12.26 Susunsi
5. umanedudesng 187 7.77 Susunsi
6. UNIINEAY 162 6.73 Susunad
\NYATFAERS
7. WAINYIRYSIINANENS 156 6.48 Sugudiuauly 5 Jikuan
8. wyinvaumalulad 153 6.36 SufuTuasszana 1 Susu
WILIDUNATUYS
9. UWIIMNEIAY 119 4.95 SustuTuasUsvanas 1 Susu
AUATUATUNS
10. UNINYIFUUDULAY 106 4.41 Susuanasly 5 Viikuan
994 2,260 93.93

1 g1udeya Scopus [tailaipeuiuggy 2560

*“yyngie: Touanaus U a.e. 2008 - fugngu 2017

91nM151971 3 masufTaridnlvg Fovas 65 1anmisuRTnanuATuYigan 5 Sudy
win laun gudimalulagdidnnseinduazaeuiinineiunievif Pasnsaluming1ds aa1du
wialulagnszaeunannunmsatansels unInendeuding wazuInenaedesivi lnevintdu
umhenuifnanufiuigege 10 Sufuusnudr anduranumunnieiesas 93.93 vosnasu
AR fusuwe sTamunvesUsanalng Tnsatudnwluideiisafunnimhe e

i ldlunisieusionsevsgugesisaty welvanunsaldlunisnsiadudeyaidaad 1wy 13
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wWasuwlawesd waznisneiafenngg Wudu Inedmlugduanusuiislunsideuaswauniu

o o o ] A o N Al P ] A awv Y] ] Y]
a‘ViiﬁLLagﬂJUu u@ﬂ"ﬂqﬂugﬂﬂﬂﬁqmiqmmaﬂUmqLaL“YJEJVlI‘V]SaiqﬂﬂﬁqmiﬁﬂﬂaﬁgﬂﬂLLag‘WW‘LI']TJlIﬂUﬂ']EJ&Lu

]

nauUssInAUsEYIALATYINIR g uasEn wavlugie 5 Udeundawmhenunglulssmadaiuuiliy

ANNIYTIUNUNUILITUYDIFUNLIUD NG

YONUTLBNNNAIUIVINIT Usemalnedadlanuiunisaansidoudnsinsiiednuiueesly

a

wntdn Weiasanluseiuginiasenitalsemalunquussvinuiasugiaondeuniveyanis

a

¥
=2

VY

neLfeudnivnsainawnal Usemalnadaiuiudnsinsly 10 UNe1uun Wigedesar 0.01 vadlan

Tnalreeaiudulad@onazuaide wilnedanuiuansunsusenin (M15199 4)

M13199 4 SuEnsunsinertasiuwugesluusamagiiniateidie U a.A. 2008-2017*

o

Uszine I1UIANSURT (aUU) pduIUINENTUnsvosUszwnd/lan

(5o9az)

1. 3 460,257 19.28
2. @y 99,043 4.15
3. 1naLe 63,332 2.65
4. lawiu 14,192 0.59
5. duide 10,988 0.46
6. F0IN 2,476 0.10
7. &lus 2,192 0.09
8. Waulud 654 0.03
dulatidey 357 0.01
10. wLaLge 298 0.01
11. ng 232 0.01
sauIUUaNSUnslan 2,387,582 100.00

U1 g1udeya Scopus [inadiaiauiug1gy W.A. 2560

v
v o '

*'Vill’]EJL'VWl: VDLARILLA U A.A. 2008 - AuIeU A.A. 2017
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a

pgnelsnnnu n1sandnsvnsiieadugulresaesinetu drulvgiiun1siunzidouass
AUsznoun1ssuudyvidUulunguanaivnssueiueud weldlunisaivaunisinlngdly
& % = v o A a ¢ v ' Y Y i v
wisaseud udidldlumsdndundmienisiindigunsalusuudanssiiuany/wssiuaen ssuudude

Mlifiaeasfoundu szuuaruanliil szuun1siiAdy sEUUsTUIBAINSEY KATNITIANIS

[
=~ a

DLNAIEUEUR (ANS199 5)

M19199 5 w8 5 dudunsniddnuiuanidnsinetiuiuiwesgegn U a.A. 2008 - 2017*

9

Y UIUANTURT | dadruansUunsvasusen/Jssma
UTEn . 3
(auv) (So9a2)
1. HONDA MOTOR CO., LTD. 17 7.33
2. YAMAHA HATSUDOKI KABUSHIKI 4 1.72
KAISHA
3. MITSUBISHI ELECTRIC 4 1.72
CORPORATION
4. KABUSHIKI KAISHA SAGINOMIYA 2 0.86
SEISAKUSHO
5. MITSUBISHI HEAVY INDUSTRIES LTD. 2 0.86
39U 29 12.50

ludruvesinunisatvayuduasunisiauinaluladiswees n1asglalinsussniewau
gnsAansnIsnaualulagwugesvadlng Tul 2558 (U a.a. 2015) WieduasulvAnnisimun
WwugasneluaIue1mIsLasn1snNERs NSENNGLATEYNIN s1usudkasssuuladadingd uay
a P ~ | ) = X 4 & | °
dawndeuunaziegerdy tnediidmunglunisudledyvnianmeiui Meludiuresmsiinunsias
9115 Jaymasnnasy n1snsiasnuilsa saudensailutiialwgensuiunisimuivesdwag i
Awimiunswasuilasvedantusuian laglayatdunsimuisugesnmadinmieldlunisnsia
NATIENNIBMNTIILING LAZNAUNIULLDINIINIEAINLALNILALNIAIIUADINITRNIZATUEINTU
geaunssudndu wieldlumalulagengg anfieu
A a ¢ & a = P A = %
® oT w3e Bumesidnvesasinds Wussuuldlunisiweuleanisdearstaya n13nsIaey

wUUTiunNTa warn1sensaidiniuaunsalingg Wulasang saufenisuaniudeudeyasieg

5]
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® RFID (Radio Frequency Identification) t1un1sszydeyaiiensiafianuuazdufindeyase
A a My A v W
rawInglalaenlideainisdulia
® | AMP PCR (Loop-mediated Isothermal Amplification by Polymerase Chain Reaction)
& a N oA o Ao ° A o Y o
Juwellansifinversduianunsansivaevduniiniudnnievsedudmneld dngn

anlglunisnmamansiugnssuventesieg luden

® ELISA Ab/Ag (Enzyme-linked Immunosorbent Assay by Antibody or Antigen) {u3snsld

Y

weuRlauvseneuAvedtunisinaanmeteuledl ieldlunisnsedunisasiagiauiu

9

® Wireless Sensor Network tuiasednatgugesiiaralunisnsratnnaaudfidvungsigg
Tnenmsldiwuesauindnduiuunidenlendulassinglunisussinanadeyaiiaiuise

pavaLaINUNSUATUKIAIURIEN I NINRaU LA LAL D RLlULTR

JUN 3 unuinswawkaadasiuazmalulagisuigesiasnseisisuirasdmiulsemalng

s:0:du (1-20) szue::\re\\;: _;?,;) inAlulad

« Micro Array
« RFID

« LAMP PCR
« ELISA/AbAg

« Metabolomi

«RFID

me s ry— « Localization

« MEMs (Micro Sensor)
muaas'lm.uMuhu(aoaﬂM * Wireless
P ° o a s a Y] | a
nd: ?l']UﬂQ']UﬂﬂJSﬂiﬁJﬂ'ﬁUIEJ‘UWEJ'JV]EJ']ﬂ']ﬁGﬁ L‘VIF’]I‘L«!I@EJLLﬁ%u%ﬁ]ﬂﬁiﬂJLW]ﬂ’lﬂ@], 2558.

oloT

rursosWolhs:Sma-guaansniufiogels usosia:s:uudnsy « Wireless Sensor Network
(Home security & Homecare) Smart Home / Smart City oloT

s uuasomsaw EMSUSMSIIAS - nhﬁmvou « Chemical & Bio Sensor
« Chemical & Bio Sensor + Database Systrem

RUBISHOMSASIIANA: :O’&Mméou « Advanced Analysis

MNNUENSANERTNSTRLmAlLlaE e AInad Tununsduasuns@nulussey 1-

2 Yusn loun yansrandanudmeselsalugiinig gansianaiugnssuame wu lsauzseaitd
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uziSaiun nsasBuinudymuinlulsema asiveinisui Wudu gansiauasfinniuguaimn

IngianizlsagUilnil Yansiadaniuaunndmivauaggeiodignuies wazszuukazgunsal

1o w

wugasdmsuszuunuaswiugn Ndeimaaluwnussezduratineluagiu

Tuvnefivssmelnedonsmanssfiszoy o U itewingUsswmelng 4.0 du drifnausiam
gemansuazinalulaguviend (@me.) lnvusunsusussmeameingiemansuazinalulad
ienaulanduszimeludlagtiunazeunnn Tiingnsanaidediedlmilunsairsesdniuiiiiluld
Usgloviunnagranvingsy senmsdaviununagns amy. atuf 6.1 (2561-2565) Tagmsduinde
gaavinssailneny 5 Useiusiatiu liud emnsifloounan ssuvvudsasivln qunmuazaunm
T inditinmuasndomddinin uasufanssuiienisinuasddy anmaluladgmuanelinngie
wazaUI YR IToves amny. aruwmalulagiinin maluladfndva aluladian wasuily
welulad wagldfiiunsiammaluladziuuuuysannis Wun wueed msiauireufisnes
amsauzqqLLazmﬁLﬂswﬁ%’a:ﬂa (High-Performance Computing & Data Analytics - HPC & DA)

wazdanTinn fagun 4

gﬂﬁ 4 Uszihugaiu muwaunagns aame. atiufl 6.1 (2561-2565)

l./' Cluster-based AT wissuuns Raurnbieu AETTRALBENTHLTHE \\‘-.

| ‘

\ Reiearch Metwarking
.,

LETRITITESTR AT wiweinsBunw Craad Cutting techrology r

— -
¥ il ] il e
5 Usziiwjadiu Weanistuwmbougnatvnisadmanodtgusswmdlve 4.0

B e e e e ey ey et L B o
- =
rd ks

r_.." swnnile i
: BUIAR
’i""

E LA TR ST R

: nsiulwi e
| UsziAaudase

o\

wilEanwuns
l'.‘ WomBadanaw

' s
Hﬂh‘l..l"u

3 integrated platform

3 Integrated Technology Flatform

-

Platform Technolagy oim 32 wilaeBdo 101 '.'||'|Il..|:j1'|:v|||'|‘.|

Bigtechnology Digital Technology Materals Technology Hamotechnology "_,

" ¥ R 3 A T
prumramarsiAEeneulanibs o lrlegiusne ouwnn s i vty voe e TunveTasedn i vdess T I

7137: EUNNUNAUINGIANFN WAL ALULATLAITIR, 2560.
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audwealulaglulasdidinnsednd meldaudimelulagdidnvselinduasaaufimesuiad 1
susAavanlunsduguinsidonasimurdululasdidnnseinduazmaluladieidos Inowiu
povausInueIslunsnAmITIIf LTt mnefeRadsaemsndanazaniiunisuae
1sTniledsegndldiuanzein IiinamAdeuagiaudumaluladisusesodisdeies &

LAASIUAISIN 6

A135137 6 nauITeuaziaurdiumnaluladiwugesvesqudmalulaglulasdiannseling

Audwalulagdidnnseiinduazaouiunasuiauid

ULYDS sN8azLoun

2

2012 | TMPSI wuwasnsiainaiy | 1 Piezo-resistive Micro-machine Pressure Sensor L‘ﬁa
#u (Pressure Sensor) M9 3AANUALYDIIIVTOVBUMAMUUKIUEET @13150
Tdnsratausssuladinlududen useiuiin usesuauds
mmaslﬁEJmqﬂﬁm%’mmqmammmLﬂ%w%mmﬂLLas
nsinuas Sninadsannsauszandldlugnaimnssuey

YUALADNGY

2013 | ISFET-New Lﬁu’qﬂﬂiiﬁ ISFET (lon-Sensitive Field Effect Transistor)
FiduansAafinfifiuniuiguieadnsiadu (Sensing
Membrane) @s1sansiainusunulalasiaulooou wis
A1 pH TuuSunaansimegresiuudnioyla uana N
annsavszgnddumuesnedininlunisnsaiaie
71499 LU AsIdanduden lulasdayiu dlala nglea
Wusu wagduduwuweimaailunisldnsainaisiad
wiamn99) iU lunsm Weoawa Inuna@uy (N-P-K sensor)

Wevszandldlunisinunsladneie

2013 | Solar Tracker Sensor WuwueasTanas 1olunisusuwneloalwadansaszuuii

AMUTaUIINLaeindlAliyuntaIniunseingdiaue

=

delianunsasundsnuLauanaIanagiae

% [ )

2015 | Wadamdrudulueinie | Wwiinanudulueiniainuniuuazsuiugigs Gawdn
(Humidity Sensor) ﬁwwlﬂiuia@mmgm CMOS (Complementary Metal

Oxide Semiconducton)!” lonfigauranelulszing e

Y FUmusas hsasdnsunisaunmlussuuadva aunsavinaulaegniesimsiasldndsanusi
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LYULYDS sgazidun

)

0
LYY

inauduinseinie Tngamall Inaus aungiian

Y & v
1A LlWusu

2016 | szuuwumastitensinees | Wunisitsugessianieg ANmu1Tunoundiun
(SzUULNYATYALML) UszyndldidumIedisimuigesliay (Wireless Sensor
Network) sialdlun1sinens 1wu n1sudn1sdaniswuy
\nuAsSaasey (Smart Farm) fesyuuvietnenldauiii
N3R5 TIUUTUNE (Real-time Irrigation Monitoring
System) A8 ULYDSATIATAAINUAY (Pressure
Sensor) 1AruANTTUUTIBAIEEUIED I TRAINTY
(Humidity Sensor) wagldJunuiguigasnsiainans
Tuwnsn Weoawla Tnunaidau (N-PK Sensor) d4ldsu
wasulnianssuuleanwaalunisanenasaulnii
Tiusruvdoasiwuend szuuiludh wazssuunalndug
98195l UTEANTNINA LI ULYDSTALAY (Solar Tracker

Sensor) Wumu

un: gudmalulaglulasddnvseiind, 2559.

luniswaunszuuugeslueuaniu audwmalulaglulasdidnnsedind laflunuinimig
walulaglun1sideuazimun Weduasuliauisadinaluladiwugesluussgndldiu 5 Ysziau
yaufuves amy. dnl 5 Vdrmtd sensiliusiarinausiniuresioalfuinis3de miieau

MelA @y, NMALATY LaruignusslTena
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Ul 5 wuiimamaluladvesgudmaluladlulasdidnuseiind @ 2560 - 2564)

1. swnnfeeunn

E 3
. RuLRs A wdTe
< 5. whantnadommnsn i
E i1, Sensor
E [ Light intensity sensor |
w [ Humidity sensor | [ PARsensor ]
[ Pressure sensor |
[ Soll molsture sensor_|
[ ypeem—"
- I
. I 5
2 I ! S
|
y ——
= 2. syl
= 3. qummuszaoi e
. Sensor
| Temperature monitoring system |
[__Real time monitoring system & Smari condition based maintenance system | 3 gonypemumvdin
4 [ Smari snergy | 4. i mwussfeundfumw
- Water quality monitoring system | i1. Sensor
T8 | | i2. HPC & Data Analytics

[ Radiation detector |

un: gudmaluladlulasdidnvseiing, 2560.

Tuduresmstaisusesvesguiinaluladlulasdifinvsednddu Wunsadsesdniudi
whumsiauansvieTandedu wagnssnunauasdansdoyalvifisueasvarnuarssindifinam
usiugrge lnszozusnvzidunsimaluladiwuiresineg iqudmaluladlulasdidnnsodndls
fmunndaaduliAnnensseaiorlunisuimdananessluiiuiinansuduasnamnzgnludou
nszan mewmalulad Light Intensity Sensor, Humidity Sensor way Soil Moisture Sensor

Tuszoznatsvesuny sztunsidomaluladivueed ilensinyasyadigalunisidiu
winnssudunsinenswazemsiiiAnanudidulueuan dremalulad pH mysensor was PAR
Sensor wenani delurunsiauisugeiluduaiuazianmsniumihenusug wndu Weld
anunsailuUssgndldnianisunmg suvauds Wemdedanm udaiilnedhdeainsasnssg 4.0
(Agriculture 4.0) seinaluladiisafuszuuiniesnaluiingania (Micro Electro Mechanical
Systems - MEMs) uaggunsal ISFET

Tugraievesunu axlinsAnuideiivituasuiiamesaussausguaznnsiasizidoya
(High-Performance Computing & Data Analytics - HPC & DA) dieanunsat T fiuuszansam
I¢oehssoudusitludiuresnisinuas grannnssnems Mauwnd Aanndeu sawdsiunusiuag
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2ARUIN A. AuUsAAeld (Out of Range) YaaLwULYR3DaR38L (Smart Sensor)

AaUsuan

sneaLden

AAULEES (Acoustic)

AAUAINT (Wave) 19y wounagA (Amplitude) L@ (Phase) n1s

LNINADABALNITHALIUUVDIPAULEES (Polarization)
wauAALLEYY (Spectrum)

AMISIAAL (Wave Velocity)

naulnii (Electric)

Useqlnin (Charge) nszualuiin (Current) dndluliin (Potential)
usssulii (Voltage)

auulniin (Electric field) 1y wauniagn (Amplitude) @ (Phase)
ATUNTNADALAZNTIABAULYDILES (Polarization) LAUARLLAS
(Spectrum)

nsu i (Conductivity)

Auauuliii (Permittivity)

waitantuldli

(Magnetic)

AUINLIMEN (Magnetic field) 1w wounaga (Amplitude) L@
(Phase) N1TUNINADALAENITLAEILUUYDIAUIUUILNAN

(Polarization) WaUARLAWINLLWEN (Spectrum)
Wandusdinan (Magnetic Flux)

AMUTEUNULIWAN (Permittivity)

AALNE (Optical)

AAULET (Wave) LU Laundgna (Amplitude) i@ (Phase) N15unsn
ADALATNITLAYILUUYDIAAULES (Polarization) WAUAAULE

(Spectrum)

ASIAAY (Wave Velocity)
putin1nIUeuas (Refractive Index)
NSUHSIEANTOU (Emissivity)
Msaziouvelal (Reflectivity)

nIgANAUARLILEY (Absorption)

ANN5eU (Thermal)

AUTOUTUNE (Specific Heat)

n1511AuTaU (Thermal Conductivity)
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AUsuan

sneaLden

NAIIUNA

(Mechanical)

MU (Position) LU LBaLdy (Linear) ey (Angular)

ALY (Acceleration)

k54 (Force) A3NuLAY (Stress) AI1UA YW (Pressure) AINULAS YA

(Strain) 17 (Mass) A714% UL U (Density) Tatuus (Moment)

wsadn (Torque) §U579 (Shape) Aune1U (Roughness) MSAMUA

AFN19IMT DA 1LNUY (Orientation) AIULTILNTITULAAINWTIAY

a8ty (Stiffness) Ar1u8angu (Compliance) A 1utunén

(Crystallinity) 1A59a579 (Structural)
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AARUIN V. IMUIUUNANNIRY 10 Udaunasnngrdaanusutesas aunsiadseme (U 2008 -

Augey 2017)

JUAY Uszwna U3 (AUV) | Sewaz | duav Uszine U (aUv) | Fowas
1 China 134,117 2262 |31 Saudi Arabia 3,609 0.61
2 United States 121,029 20.41 | 32 Mexico 3,570 0.60
3 Germany 39,128 6.60 33 Ireland 3,533 0.60
q Japan 34,073 575 34 Romania 3,450 0.58
5 India 31,866 5.37 35 Israel 3,255 0.55
6 South Korea 27,706 4.67 36 Norway 3,018 0.51
7 United Kingdom | 26,848 4.53 37 Denmark 3,015 0.51
8 ltaly 24,578 4.15 38 Egypt 2,535 0.43
9 France 24,063 4.06 39 Thailand 2,407 0.41
10 Canada 18,948 3.20 40 Pakistan 2,351 0.40
11 Spain 17,378 2.93 41 New Zealand 2,022 0.34
12 Taiwan 14,349 2.42 42 Tunisia 1,624 0.27
13 Australia 13,271 2.24 43 Ukraine 1,612 0.27
14 Switzerland 9,095 1.53 44 South Africa 1,586 0.27
15 [ran 8,927 1.51 45 Indonesia 1,585 0.27
16 Netherlands 8,613 1.45 46 Hungary 1,566 0.26
17 Brazil 8,310 1.40 47 Algeria 1,536 0.26
18 Malaysia 7,379 1.24 48 Argentina 1,268 0.21
19 Russian 7,243 1.22 49 Slovakia 1,216 0.21
Federation
20 Poland 6,735 1.14 50 Serbia 1,201 0.20
21 Singapore 6,465 1.09 51 Slovenia 1,174 0.20
22 Sweden 6,246 1.05 52 United Arab 1,144 0.19
Emirates
23 Austria 5,632 0.95 53 Chile 1,073 0.18
24 Portugal 5,628 0.95 54 Colombia 1,055 0.18
25 Turkey 5,581 0.94 55 Viet Nam 964 0.16
26 Belgium 5,442 0.92 56 Morocco 922 0.16
27 Hong Kong 5,011 0.85 57 Croatia 811 0.14
28 Greece 4,351 0.73 58 Bangladesh 802 0.14
29 Czech Republic | 4,103 0.69 59 Bulgaria 801 0.14
30 Finland 4,002 0.67 60 Cyprus 651 0.11
61 Lithuania 634 0.11 91 Malta 88 0.01
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JUAY Uszme I (RUV) | Seway | dudu Uszwne U (RUv) | Jewaz
62 Qatar 600 0.10 92 Kenya 80 0.01
63 Jordan 524 0.09 93 Brunei 77 0.01
Darussalam
64 Estonia 482 0.08 94 Costa Rica 77 0.01
65 Iraq 476 0.08 95 Senegal 7 0.01
66 Lebanon 459 0.08 96 Bahrain 71 0.01
67 Latvia 386 0.07 97 Tajikistan 70 0.01
68 Luxembourg 300 0.05 98 Albania 68 0.01
69 Philippines 298 0.05 99 Montenegro 68 0.01
70 Belarus 280 0.05 100 Ghana 66 0.01
71 Nigeria 259 0.04 101 Ethiopia 65 0.01
72 Kuwait 248 0.04 102 Azerbaijan 58 0.01
73 Macao 246 0.04 103 Libyan Arab 58 0.01
Jamahiriya
74 Oman 246 0.04 104 Syrian Arab 53 0.01
Republic
75 Ecuador 236 0.04 105 Cameroon a5 0.01
76 Sri Lanka 228 0.04 106 Panama 39 0.01
77 Puerto Rico 218 0.04 107 Yemen 39 0.01
78 Kazakhstan 184 0.03 108 Tanzania 38 0.01
79 Macedonia 180 0.03 109 Jamaica 37 0.01
80 Venezuela 164 0.03 110 Trinidad and 37 0.01
Tobago
81 Cuba 154 0.03 111 Fiji 36 0.01
82 Iceland 139 0.02 112 Liechtenstein 33 0.01
83 Bosnia and 136 0.02 113 Nepal 33 0.01
Herzegovina
84 Moldova 130 0.02 114 Botswana 31 0.01
85 Palestine 121 0.02 115 Mongolia 28 0.00
86 Peru 120 0.02 116 Paraguay 26 0.00
87 Uruguay 116 0.02 117 Zimbabwe 21 0.00
88 Armenia 114 0.02 118 Greenland 19 0.00
89 Sudan 91 0.02 119 Kyrgyzstan 18 0.00
90 Georgia 88 0.01 120 Namibia 18 0.00
121 New Caledonia 17 0.00 141 Guatemala 8 0.00
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Uy Uszme I (RUV) | Seway | dudu Uszwne U (RUv) | Jewaz
122 Uzbekistan 17 0.00 142 Madagascar 8 0.00
123 Bolivia 16 0.00 143 Swaziland 8 0.00
124 Congo 16 0.00 144 Zambia 8 0.00
125 Mauritius 16 0.00 145 Faroe Islands 7 0.00
126 Uganda 16 0.00 146 Honduras 7 0.00
127 French 15 0.00 147 Niger 7 0.00
Polynesia
128 El Salvador 13 0.00 148 Afghanistan 6 0.00
129 Myanmar 13 0.00 149 French Guiana 6 0.00
130 Cote d'lvoire 12 0.00 150 Grenada 6 0.00
131 North Korea 12 0.00 151 Mozambique 6 0.00
132 Cambodia 11 0.00 152 Papua New 6 0.00
Guinea
133 Malawi 11 0.00 153 Bahamas 5 0.00
134 Burkina Faso 10 0.00 154 Bermuda 5 0.00
135 Laos 10 0.00 155 Martinique 5 0.00
136 Rwanda 10 0.00 156 Nicaragua 5 0.00
137 Angola 9 0.00 157 Reunion 5 0.00
138 Benin 9 0.00 158 Burundi 4 0.00
139 Monaco 9 0.00 159 Guadeloupe 4 0.00
140 Barbados 8 0.00 394 | 592,893 100.00

117: Useaiaaingudeaya Scopus a Wwiaufiugeu 2560
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ANAKNUIN A. ITUIUUNAINIFY 10 Vo UnaaNned9a9nuLgussas 31uuns1gnul891uly

Uszind @ 2008 - Auengu 2017)

Uy NP WU (AUV) | Sewaz | duau WYL U (aUv) | Fowas
1 Thailand 389 16.17 | 11 Asian Institute of | 97 4.03
National Technology
Electronics and Thailand
Computer
Technology
Center
2 Chulalongkorn 374 1554 | 12 King Mongkut's 92 3.82
University University of
Technology
North Bangkok
3 King Mongkut's 319 13.26 | 13 Suranaree 83 3.45
Institute of University of
Technology Technology
Ladkrabang
a4 Mahidol 295 12.26 | 14 Srinakharinwirot | 60 2.49
University University
5 Chiang Mai 187 .77 15 Silpakorn 53 2.20
University University
6 Kasetsart 162 6.73 16 Naresuan 53 2.20
University University
7 Thammasat 156 6.48 17 Thailand 40 1.66
University National
Nanotechnology
Center
8 King Mongkuts 153 6.36 18 Mahasarakham 34 1.41
University of University
Technology
Thonburi
9 Prince of 119 4.95 19 Ubon 30 1.25
Songkla Rajathanee
University University
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Uy WU U (alv) | Fewar | duu WU U (RUv) | Jewaz
10 Khon Kaen 106 4.41 20 Rajamangala 30 1.25
University University of
Technology
21 Maejo 29 1.21 32 Asian University 12 0.50
University of Science and
Technology
22 Burapha 27 1.12 33 Thailand Ministry | 11 0.46
University of Science and
Technology
23 Thailand 27 1.12 34 Nakhon Pathom | 11 0.46
National Center Rajabhat
for Genetic University
Engineering and
Biotechnology
24 Bangkok 25 1.04 35 Assumption 11 0.46
University University,
Bangkok
25 Thailand 22 0.91 36 University of the | 11 0.46
National Metal Thai Chamber of
and Materials Commerce
Technology
Center
26 Walailak 22 0.91 37 University of 10 0.42
University Phayao
27 Rangsit 17 0.71 38 Rajamangala 10 0.42
University University of
Technology Isan
28 Mahanakorn 12 0.50 39 Synchrotron 9 0.37
University of Light Research
Technology Institute
29 Mae Fah Luang | 12 0.50 40 Ramkhamhaeng | 9 0.37
University University
30 Chulabhomn 12 0.50 41 National Institute | 7 0.29
Research of Metrology
Institute Thailand
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Uy WU U (alv) | Fewar | duu WU U (RUv) | Jewaz
31 Chulabhorn 7 0.29 a2 RMIT University 7 0.29
Graduate
Institute
43 Rajamangala 7 0.29 52 Thai-Nichi 5 0.21
University of Institute of
Technology Technology
Thanyaburi
RMUTT
44 Thai Red Cross | 7 0.29 53 Krirk University 5 0.21
Agency
a5 Rajamangala 7 0.29 54 Vidyasirimedhi 5 0.21
University of Institute of
Technology Science and
Lanna Technology
a6 Suan Sunandha | 7 0.29 55 Thailand 5 0.21
Rajabhat Institute of
University Scientific and
Technological
Research TISTR
ar Defence 6 0.25 56 Geo-Informatics | 4 0.17
Technology and Space
Institute Technology
Development
Agency Public
Organization
a8 Thailand 6 0.25 57 Thailand Ministry | 4 0.17
National of Education
Institute of
Development
Administration
49 Rajamangala 6 0.25 58 Kasem Bundit 4 0.17
University of University
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Uy WU U (alv) | Fewar | duu WU U (RUv) | Jewaz
Technology
Phra Nakhon

50 Uttaradit 5 0.21 59 Phetchaburi 4 0.17
Rajabhat Rajabhat
University University

51 Rambhai Barni 5 0.21 60 Sripatum 4 0.17
Rajabhat University
University

994 | 2,406 100.00

U7 Uszanaanngudeya Scopus M iauiugngy 2560
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AMAKUIN 9. Aegednsinsdraymilugnisldausislugaamnssusig 9

v

1. Networked Environmental Sensor and Multi-Functional Speed Sensor

1.1 HIGH SENSITIVITY ENVIRONMENTAL SENSOR NETWORK AND NETWORK SERVICES FOR

STRUCTURAL HEALTH MONITORING
Assignee: The Board of Trustees of the University of Illinois, United States
Patent No.: US20170184470
Publication Date: 29.06.2017
Summary:
A high sensitivity structural health monitoring network includes a plurality of sensor nodes
disposed apart from each other and communicating through one or more sensor channels.
The nodes include smart sensor circuit boards with an interface to a wireless smart sensor
board platform, a multi-axis accelerometer having a measurement range and resolution set to
provide sensitivity to measure ambient structural vibrations an analog to digital converter for
converting signals that includes a plurality of individual channels being individually
programmable for signal conditioning for providing data to the interface. A network framework
provides network services including a time synchronization service with network-wide global
timestamps for sensor data and a unified sensing service that supports collection of data for

all sensor channels from all nodes together with a single set of associated time stamps.

1.2 MULTI-FUNCTION SPEED SENSOR
Assignee: AISIN TECHNICAL CENTER OF AMERICA INC., United States
Patent No.: US20170113698
Publication Date: 27.04.2017
Summary:
A smart sensor system and method for a vehicle are described. The smart sensor includes at
least one sensing element installed on a suspension of the vehicle and coupled with a wheel
of the vehicle, and a digital signal processing circuitry configured to receive signal from the at
least one sensing element in the form of a digital signal, correlate the digital signal to an air
gap data, and determine a vehicle speed, a vehicle acceleration, a suspension condition, a

tire condition, a brake condition, a wheel condition, and a road condition.
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2. Smart Sensors for Wound Healing Monitoring and Location Trackine Services

2.1 SYSTEM AND METHOD FOR MONITORING EXTENT OF WOUND HEALING
Assignee: SHENZHEN QIANHAIYILAO SCIENCE AND TECHNOLOGY CO., LTD., China
Patent No.: WO/2017/041385
Publication Date: 16.03.2017
Summary:
Provided are a system and method for monitoring the extent of wound healing. The method
comprises the following steps: generating light of a first wavelength; sending by means of a
fiber optic coupler (14) the light of a first wavelength to a first multi-mode optical fiber (201)
of a smart sensor (20); while the light of first wavelength is received, the light of first
wavelength illuminating a photodiode (10) to produce a photocurrent; according to the
photocurrent produced by the light of first wavelength illuminating the photodiode (10),
calculating the absorption of the light of first wavelength by a matrix metalloproteinase
sensing membrane (2020) and according to a preset correlation between the activity level and
absorption of the matrix metalloproteinase sensing membrane (2020), determining the activity
level of the matrix metalloproteinase sensing membrane (2020) of a current wound; according
to a preset correlation between the activity level of the matrix metalloproteinase sensing
membrane (2020) and the extent of healing of the wound, determining the extent of healing
of the wound. In the method, it is possible to monitor the extent of healing of a wound and
according to the extent of healing, remind the patient to change the dressing, which is

advantageous to the timely treatment of the wound.

2.2 METHOD FOR PROVIDING LOCATION TRACKING SERVICE USING SMART SENSOR
Assignee: PLNC TECHNOLOGY LNC., South Korea
Patent No.: KR1020160123794
Publication Date: 26.10.2016
Summary:
Disclosed is a method for providing a location tracking service using a smart sensor. A relay
device includes a gyro sensor, an acceleration sensor, and a terrestrial magnetism sensor.
Sensor values and RSSI signals measured by the gyro sensor, the acceleration sensor, and the

terrestrial magnetism sensor are received from a beacon using a low power Bluetooth (BLE).
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A device of providing a location tracking service calculates a separation distance between the
beacon and the relay device from the RSSI signals, and calculates the movement distance
and movement direction of the beacon from the sensor values. So, the separation of objects

or children from a protection area can be prevented.

3. Smart Sensor Network for Power Grid Health Monitoring and Line Alarm System

3.1 SMART SENSOR NETWORK FOR POWER GRID HEALTH MONITORING

Assignee: The University of Akron, United States

Patent No.: EP3137914

Publication Date: 08.03.2017

Summary:

A smart sensor network for power grid health monitoring includes a plurality of spaced sensors
that are magnetically coupled to the power transmission line to be monitored. The sensors
include a signal injection unit and a signal sensing unit. As such, one of the sensors acts to
inject, via its signal injection unit, a high frequency signal through the magnetic coupling into
the power transmission line, while sensors on either side of the signal injecting sensor act to
block the injected signal, which is then detected by the signal sensing unit of the injecting
sensor, and is used to measure the impedance of the power transmission line segment being
analyzed. Based on the difference between a pre-measured impedance of the power
transmission line being monitored and the actual impedance value of the power transmission

line being measured by the sensor, the health of the power line can be obtained.

3.2 SMART SENSOR LINE ALARM SYSTEM
Assignee: InVue Security Products Inc., United States
Patent No.: US20160343219
Publication Date: 24.11.2016
Summary:
Embodiments of the present invention are directed to systems and methods for monitoring a
status of a plurality of a merchandise display devices for displaying items of merchandise at
respective display positions. For example, the method includes monitoring for a change in a

preselected characteristic of a circuit defined by an electrical connection between the security
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devices and a plurality of nodes and between the nodes and an alarm unit. The method also
includes determining whether an item of merchandise has been added to or removed from a

respective display position based on a change in the preselected characteristic.

4. Smart Sensor for Auto-Commissioning and Door Locking

4.1 System and Method for Auto-Commissioning based on Smart Sensors
Assignee: Cooper Technologies Company, United Kingdoms
Patent No.: US20160353549
Publication Date: 01.12.2016
Summary:
An imaging sensor determines an influence of artificial light from one or more artificial light
sources and an influence of natural light in an area associated with a lighting system. On the
basis of the influence of the natural light and the influence of the artificial light, the imaging
sensor determines the location of the one or more artificial light sources with respect to the
location of the imaging sensor. Further, the imaging sensor allocates a portion of the area as
an area of influence of the imaging sensor based on a threshold change in luminescence of
the area associated with switching on or switching off of the one or more artificial light sources.
Responsively, the imaging sensor associates at least one artificial light source of the one or
more light sources and occupancy sensors corresponding to the at least one artificial light

source with the allocated area of influence.

4.2 SYSTEMS AND METHODS FOR ANTICIPATORY LOCKING AND UNLOCKING OF A SMART-
SENSOR DOOR LOCK
Assignee: GOOGLE INC., United States
Patent No.: US20160350988
Publication Date: 01.12.2016
Summary:
An electronic device associated with a lock device obtains a number of users detected within
a premises, and detects a trigger event related to a lock device and premises. When the trigger
event is detected, a target state of the lock device is determined based on: (1) the number of

users within the premises, and (2) user security profiles indicating a desired target state of the
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lock device when a respective user is within the premises. A current state of the lock device
is determined, and if the current state and the target state of the lock device are not the

same, instructions are provided to the lock device based on the target state.
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