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2. Technology Readiness Level (TRL) NUNITUTHISIIUIVLUDY 6N,
nsUszifiusziuaundonveanalulad (Technology Readiness Level: TRL) AndunSausnly

U a.a. 1974 IngesAn15ung (National Aeronautics and Space Administration - NASA) Taglutiaausn

IFfn1sutasediu TRL Wu 7 s8du aunseaislunensss 1990 NASA ldinundidnaina TRL Wu 9
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5EAURYNRUUNINNNT

TRL Aa N15UNTTEAUAMUNTaukazddasn nvasnalulaga uusunn1sIdau Aeuadu

ngAu asAUsEnaud1Asy aunsal waznIzuIuMITUNIsEUUnauiaziin sysansnalulagid
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FIUNUse mwunmafu?aemvwm sinnalulaglvarenanggnaa

JagliuasAnsitenasnauivaslssmanauiudlunareyssmalauszandld TRL Tunisli
MUY (9

(1) ansgasuing: NASA 14 TRL Wunalnlunislivuidelusunsunisidessuudeysanis
(Integrated Systems Research Program) taglusunsu Small Business Innovation Research (SBIR)
Tagiunsliuisedulassnsiidosnisiamunainamuddeiifissdu TRL dluganuidedtissiu TRL 9

(2) gl5v: Horizon 2020 Tugundanuaifuaus seylideiauslasinisinauatyinis
wideyy (technology solutions) lun1sdanisiuusefuanummeanziunalulad 1wy nasuay
w3 WAWUNUIEYNT NEIULasefing Wudu Inedunisensyduainsgau TRL 3-4 10u

S¥AUTRL 4-5



(3) a9519810479n3: Natural Environment Research Council svylWdolauslasenisi
Fosnswaunnaluladlndidulasinisiifisessdu TRL 1-4 waznuaee1u Department of Energy and
Climate Change szyinhsnuazativayulasimsidwounasumeluladiisedu TRL 6-9 1usiu

(4) §4AlU3: National Research Foundation s¢yvoulunn1siuideluaiuiaingsy
Inenmansuazimaluladiuteyauaznsdoasiyainnnanmaianmaluladuazinsmaasuly

anniandeniesUfURNS (TRL 1-4) luilunsvegeuiunuuluszauanmwindeuiiiieades (TRL 5-6)

3. A1AAAIN TRL VB9 dmY

. Iduseds “amzinuinuuumamsUssdiussduanuniesveanalulad” Tull 2555
THAnwwuImensYszdfiusysunnundeuvesmalulad (Technology Readiness Level: TRL) 53351
fiaungile wazndnduliiAnnisvenesanisszgndliuuamsiifionsadmanuitounsiamuiuugu
winnssuwuuLdn (Open Innovation) AugYina1us Feladnidlenisussyndld Technology Readiness
Level: TRL a4 vistl aany. fulsunglunsuszandld TRL Wuiedosdiolunisudmsdnnisonids Tne
TRL azidueiesdiolunsdomsszdunnumdondaneluladvessamAdessnriuvawuideiuinise
Fausnmstmmadmngvedesimiidouasnandniilesaimsidoazdweuielnlasinis

ame. laWauA191iandu TRL 9 seduvas dme. laguszandld A191inna1u TRL vaq
AUINARDILIYIRYIULAY (Sandia National Laboratories) angaiusni wsnzaunsauszenald

fumalulagivanuaiguazlnalAgsiun1snaves @y, uniga
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System Test, Launch m

& Operations TRL 9 |— Mission proven: Operational use of deliverable

| Actual qualified system: Actual deliverable
System/Subsystem TRLS qualified through test and demonstration
Development e

Final prototype system: Final development version
TRL7 | of the deliverable demonstrated in operational

— environment
Technology . .
Demonstration | Prototype system: Representative of the deliverable
— demonstrated in relevant environment
| Significant scale prototype: Key elements
Technology demonstrated in relevant environment
Development

Small scale prototype: Key elements demonstrated in
laboratory environment

Research to Prove .
Feasibility Experimental research: Concepts demonstrated

analytically or experimentally

Technology formulation: Technology concept and/or

e Tectmoiogy application formulated and reported

Research

Literature review: Basic principle observed and
reported

A Adapted from Sandia National Labs “Measuring the Maturity of a Technology : Guidance on Assigning a TRL”, October 2007.

Adapted from https://www.spacecomm.nasa.gov/spacecomm/programs/technology/ (@ufiudle 1 JurAy 2556)
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https://www.spacecomm.nasa.gov/spacecomm/programs/technology/

A1519%1 1 : A1INAAI1Y TRL Va9 d99%. WasAID819NaU

[

A91NAAN TRL 2UUN1w199ng e

[

AN1NAA1Y TRL atuntwlng
v o/ .
kasvayasduusayu (Supporting

Information)

A9E19NAIIY: ABUNINDSYIY

MHUNITIANY

}%

AIDEIINAIIUATY

o

[ | v & [
wququqam

TRL 1: Basic principles observed and

reported

This is the first level of technology

readiness and includes fundamental
scientific research. At this level, basic
scientific principles are being studied
analytically — and/or  experimentally.
Examples might include paper studies of

a technology's basic properties.

TRL 1: wanmsiugulasunisnasawaziinng

897U

A195U7¢ TN15NAITUINENNITNUFIUN
IngrA1ans lnedn1smuniuvenalskaz nuided

Wevas (literature review/prior art)
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review/prior art)
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TRL 2: Concept and/or application

formulated

Practical applications are beginning to
be invented or identified. Applications
are still speculative and there is no

proof or detailed analysis to support

TRL 2 : fn1sasquunnaaiumalulad was/vmse

n1suszenaldy
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A19119AA2IY TRL aUUAT¥199Ng Y

A1911AA18 TRL atunielng
$74 o/ .
kasvayaduudHayu (Supporting

Information)

A29819NA9IY: ABUNILADSUY

MHUNITIANY

v

ADE1INAITUATY

assumptions. Examples might include
applied research in a field of potential

interest.

O enansasunmsfneianudululdveuin/
nMsUszendld Feusznause
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voulmLAde dedinsimunseaziden
nanAila (specification) ag9TALAY
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TRL 3: Concepts demonstrated
analytically or experimentally

Active research and development is
initiated. This includes analytical and
laboratory-based studies to physically
validate analytical predictions of key
elements of the technology. These
and should

studies experiments

constitute “proof-of-concept.” validation

TRL 3 : uulAnldgnaIsnfiienisiasivianiy
NINARBY

A195u78 Tnansnydiesgiftofigaiiménnis

Fudululd (proof-of-concept) Tnsanaidunis

ATIEN USDAENITNAAD

L] Gufinuanisiinsiest Msenan1snaanddand
TifuIuAadudululs (proof-of-concept)
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Information)
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(A | o & (-3
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of the applications/concepts formulated
at TRL 2. Examples include the study of
separate elements of the technology
that are not

yet integrated or

representative.

ANMNITRI

TRL 4: Key elements demonstrated in

laboratory environment

The key elements must be integrated to
establish that the pieces will work
together. The validation should be
consistent with the requirements of
potential applications but is relatively
low-fidelity when compared to a final
product. Examples include integration of
ad-hoc hardware or software in the
laboratory such as breadboards, low
fidelity development components, and

rapid prototypes.

TRL 4 : 99AUsznauNd 1Aty lignaiSalusedvu

3 a wa v
NIUAUANITHA?
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TRL 5: Key elements demonstrated in

relevant environments
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MHUNITIANY
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ADE1INAITUATY

Fidelity of the key elements increases
significantly. Key elements are integrated
with realistic supporting elements so
that the technology can be tested and
demonstrated in simulated or actual

environments.

Notice

Who is the customer?

Describe how these requirements meet
the customer's needs.

environmental

Describe the

requirements including abnormal or

extreme events.

A195u1¢ BeRUszneunddylagnusenaudniu
AeasfUsznounatuayuas ielimalulad
aunsagnnagauLavaisaluanizideuwuun

TnalAgENINLINADNTS

[ tenansusznouvasfiuwuuszau TRL 5 @9
Usenaunie

v Fn1sneaed wasnan1INAdoUITUULes/
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WIndeufidsunuy tnenan1saaeu
aenndeafiuaufan1sfiazUssyndld
U

v

Tuan1MwINAUMLAULUY bTU DN

A <

Wanunefevinauldeguuiledie
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nAaes (WUasniinsgua/Arun)

TRL 6: Representative of the

deliverable demonstrated in relevant
environments
Represents a

major step in a

technology's demonstrated readiness.

TRL 6 : Aaunudsiazdeuau lagnandaluantaei
d' v

\egadag

A195U78 Funudafiovdweou (Funuuiiase
auysniwal) lagnvaasunazaisaluaniied
Wgades Feani1ieifeade (relevant

environment) #u1894 Uadgvasdiawindauniing

LEnIITEUUWALLIAEVS DAULU UK
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Windows Vista, Windows7,
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Examples include testing a prototype or
representative of a deliverable in a high
fidelity laboratory environment or in a
simulated operational environment.
Notice

- Has a prototype been created that
is consistent with all of the agreed-

upon requirements? Describe how the

prototype meets form, fit, and
function requirements.

- Has the  prototype been
demonstrated successfully in the

customer's required environments?

Describe the demonstration.

d' ¥ 1 °o & 14 o
WNeteeranUud1T/ANmalun15M9IUve 9

szuu Iagnatuanlimlauiuan1zyineuase

O wnarsUszneuvoedulbuussdu TRL 6 34
Uszneumiy
v 3301510809 WATHANISNAABUTEUUY
AULUU (prototype system) Tuaniazd
Wieades Insranisageudenndasiu
AuFDINs Rz Uszgndldu

TRL 7: Final development version of
the deliverable demonstrated in
operational environment

Development version of the deliverable
is near or at the planned operational
system. This represents a significant step
beyond TRL 6 the

and requires

TRL 7 : wavasn1swaudugading ldgnansalu
AN12NIUI

A195U8 NATDINITRAIUNTUAATIERUN1TANER Y

AN128MIUDTI FIEN1I2Y1197U339 (operational

environment) nuefivdanINKInGaNIITITUNIS
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ANINAAIN TRL 2UUN1w199ng . AN1NAA1Y TRL avunelne A29819KNA9Y: ABUNILADIUY A29819HAUATY
v o . @ ” g v gu ¢
uazdayaauuayy (Supporting UHUNTIAAY WUGNY/AUG R
Information)
demonstration of an actual | szuuld RIS
development version of the deliverable O enansusznovvesdiusuuszdu TRL 7 89

in  the operational environment.

Examples include integration and

demonstration within the next

assembly, and advanced concept

technology demonstrations of
integrated systems such as flight testing.
Notice

- Are the customer and supplier in
full agreement that requirements are
completely established and in final
form? Please provide the final set of
requirements.

- Describe the demonstration and

how the prototype integrates within

the customer’s system.

Usenaume

\/3%'mw1®aaﬂ BAYNANIINAGFUIEUU
AULUY (prototype system) luaniag

LWINAOUNITNI9IUDII (operational

environment) N@0AARBINUANUADINT
MgUszynaldanu

TRL 8: Actual deliverable qualified

through test and demonstration

The technology has been proven to

TRL 8 : FaNdauaUd3e IAKIUNISNAdBUKAS

#1560
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HIUN1IMAaBUAUANRIuEINTIY
NuAITIiUNYwdlaguauLnmg &9
Ifoalin1sveoyiRaNeuNIIUNIS

385TUVDIMUINUNA LIV

o

NynsednilasunisTunsideu

e

2N

U

o s =

UIDINUD ma%’maammgw

]

oNe

AMAINTLNEITDY AuTgnAn/ly

Aanie wisudweaulvignen

10




v

A19NAA1Y TRL 2UUA1E199ng e A1911AA18 TRL atunielng A29819NA9IY: ABUNILADSUY ADETINAITUATUY
wazdoyaatusyu (Supporting URUNTTIANY Wugiy/Mugdn
Information)
work in its final form under expected | /§l¥9MU ¥38QNYIUINITLUITUTZUUVDIGNAT/
conditions. In almost all cases, this TRL ;:ﬂ%ﬂmufﬁ
represents the end of true system O wenasusenauvedduuussdu TRL 8 89
development. Examples include Usznause
developmental test and evaluation of v dmsneaewdn Tuusuafivuizay vie
the actual deliverable in its intended nadauAlINliadesninvesssuuly
application to validate that it meets szazaTiinzaL
design specifications. \/shumimaw@mmw LLasmmgﬂuﬁ
Feades wie
Notice v nsdiinaaubifinnsgiuiiiieades Tild
How does the customer’s approach to formuniifuiivousuldssuirguaniy
product acceptance correlate with 53"[,%’
agreed-upon requirements?
TRL 9: Operational use of deliverable | TRL 9 : msldsuvasdsiideuay letinnsldenaidlussoznamils au | Wugie/dnigniinluvenenaadaly
Application of the technology in its final | A185u7g maluladviendndusigniluldnuess | WuiseuiuiSeuies uUaanunsns

form and under mission conditions such
as those encountered in operational
test and evaluation. In almost all cases,
this is the end of the last bug fixing
aspects of true system development.

Examples include using the deliverable

WALAAMIUNANITITIIUBENmBLTDINNNTEELLIAT
wisngay lngynidaunnsed aeeruiiuniswi ol
Sausey

[ doyatloundu (feedback) arnn1sunan sl

TUlgueg1awaiowusssaiviavadlng
Ald91uase Fasznaudenisuilagaunnses
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v

A19NAA1Y TRL 2UUA1E199ng e A1911AA18 TRL atunielng A29819NA9IY: ABUNILADSUY ADETINAITUATUY

v Y . o | ¥ du &
uazvayaduuayy (Supporting UHUNTIAAY WUgWY/WuganI
Information)
under operational mission conditions. A1aqfionaintuainnisléeu wie aanune
This TRL does not include ongoing or $usei dnsldnundndudilaaieegissioiios

Tunaiansednishranuludeaisisudselovd
wsananguduiinansliiuisnisiluldou
Buarlasunsyausy

planned product improvement of

reusable systems.

Notice

Describe the successful deployment
of the product in terms of the
customer’s volume and frequency of

use.

fan: Adapted from Sandia National Labs “Measuring the Maturity of a Technology : Guidance on Assigning a TRL”, October 2007.

Technology Readiness Levels in the Department of Defense (DoD) http://en.wikipedia.org/wiki/Technology readiness level

NASA Small Business Innovation Research & Technology Transfer 2012 Program Solicitations http://sbir.gsfc.nasa.gov/SBIR/sbirsttr2012/solicitation/forms/appendix_B.pdf
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http://en.wikipedia.org/wiki/Technology_readiness_level

4. A79819NA9IU JINY. wAazsEAU TRL

NAIIUSEAU TRL2

> Faqusiiniigledianvinlinzialussuuansazane dadalodeulnmiunlnunadoy
Todisululaun (BNT-KNN)
fan: @y, Audunsideies
AMEANUR: N1THTUULATYIANYULIANIZYDIAITYTIINTTUU BNT-KNN hazanswsfingsuu
BNT-KNN #ignidesneansesnlas MnO2 Sb205 uay Li2Co3 muidesuiunsfnudvinaves
Yaduane9) Tunszviunisduasizvaisazanesyuulaialamonlnmun nuna@onlano
ulewun (BNT-KNN) saemaiianisuaueonleduuunaiu fidnengiinssun1sdnudnsnaves
asiieoenladuiinmneg 1Wu Li2Co3 Sb205 uay MnO2 luszuy BNT-KNN Lilousuuseaula
i lisngausenisirluldonu wagfnvianudululdlunisfaunssuu BNT-KNN 7
anunsaUszenaldlunisasisgunsaldidnnsetindsingg
HIUsEAY TRL 2: inszdn1sfnwianudululdlunisfmuissuu BNT-KNN flanunsn
Uszandldlunisasisgunsaididnvsedndsingg

NAITUSEAU TRL3

> ulvaasesdusznouiifandandnselus
flan: o, Adunsideies
Aauaudd: I uduleaesesdusznovseninmednsefiduuasiodaueaniiulanedwes via side
by side FsflantAnumdnlusa (self-crimped) Lﬁaﬁwma?ﬁugﬂLﬁuisaﬂﬂﬂizuauﬂﬂimaamé’@
Faudnduloamnsafnnisméndundeinendansfdaduilaglidesituaufounie
nszvaumsiaislumsvisesvindaduildeglunszuiunsnandulendnfiiflutiagiu
FusEAU TRL 3: fissudunadefiszynismaasaiiofigatiuuia naife dunvuiduled
iwwiuanunlidunisesnuuuiduleielifiandifiewiresnsidlagldndnnsvenduly
aosesAUsEnaUNarNsdenylnvewedmosld
¢aladfinnmaasumsldenluannegdiasdduiesu fiinsilesannuiuanduledldain
wesiotuzuduunuuiidluiogulifiemed niunismetusuiunufuuuuiame adsey
swiansiausruunstiunaeudulsassesdusznaudeiiiolianunsonaniduleluuunud
Nty Feswdanmsasssruuiniesdietmasudniduluaesesdussnouseiuios foins)

» msduasziuasiauniageaiaUssamlansnausigudmiuldanunedwdiuanssuda

WuuaznIsunng
Nu7: @y, aduayuIdunuIng1demnaAlulag nsEIeunasuY3
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anantR: Tavgnaungy NiTi duduianaanussinnlavgnandigy eduniduaindailuid
Uszdnsamdninménndiliaduinly awnsadinszoznsindeudlulduiuiauin s
UsrAnEnmnmsdailuliituinn uasdieanandniluaddde

UTAU TRL 3: wan1snadeuandmldnaluiesljuinis lnowseuatnlansnaniiniia-
Tniflouiflvuaduriiugudnaia 0.85 fadlunsuazvuin 1 fadwuns naaovandfiana
Wisuiisurivanmanndliatuvunn 0.85 faduwns dadumaiunmdliiunsegneglutlagiu
wuh awdnifa-ndeufiaessiafimnuudusigegaunndy wasdidlugdaenudangus
nanmannantsaty Jskivharenszaniuvagldnu wastdivannudenerensegnainnis
TausstuaniAuludie sauis mawdssaenavinfa-nndenidouianduiiugudna
0.016 dwarmmwdsudnia-lumdeuniie 0022 S 0016 12 uazanmdnndnliady
e fuindendssauiufeindeadouawes waznaasuautangumall 37 oC wui
maviansdnsilumadsuguitdoutnsnsiiuasiiantfiniudanguieen Samngauogiamin
dmsulszynaduaindaitu

NAaITUIZAU TRL 4

» wiudnanuaninauyndmniunualuaunsiagzinnu
un: ey, dudunsiseies
AusulR: Fuuvuwiudnauanedandnavefsdamuudusunauasgaduinldd g
sglunsiivlnvesiiviugnaquiu annsadesaasldidefviiugnuuniduiuln 10y
Usglomidmivvimihimuaunisinmenihdulasdaasumsasgivinvesivilivgnagy
mihAuaIatu
AuLUUYRIUUANTS
HUsERU TRL 4: fseanudanadaisyynisagevssdusznauddylures foanns
*ggiszninanswaunudusuuwiudnauaisdaaindnauyinsziunteauia tienagey
nsldaualugunsiaIzutinau

[y} v (Y] Y A a zgl’ ) 1 q‘ 1y a
» manauniadulesiulsaldidensenviingeiludeugnsuuuiugiaanssy
11 @y, WneunInerdededud saulledu uninerdeuiing wazaudiugiamnssuway
waluladTinmunannd AnwiesAainuituiugiuvedlsaliidonsenuiegiesaiiios nalin
RN TR XV ReILVEY
wva Ly dgf v a @ d' a dy @ 1 Q‘ o =Y v 6 A 1 d' o %
AuauUR: e Trdunnyingeludougragnuan 1w 4 dlsvied Tdwnmvuanisasis
Wshulassaaiunumlunisnssdugiiauiuselsaldidensananlifaaeiuglagdu Tagun
asldazlosiunisindelisannaeiugnszuinegluldegiuusasalsviedlaauu
AuULUUTRIUUANTS
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W1usEAY TRL 4: 9nmsviadeudsyansnniadusadenludninanos nuirduaduiinelass
luduanuvasnsdewaznisadegiiduinhiialddensenlan uideimuindudndonya
fanan IdfuauaulaninuisnensuvesinevesueygaldansnniiudeTaduldidensen
fdenviaideilluseunnignuau (Chimeric Live-attenuated vaccine) 113 4 @lsviptifiasnaty
luianndeiteliladindulesiulsaliidenseniivszansamdely

» mswawaadusiomsidiiazulindsnuniigaudisansdrdgyandnaudeunsic
i @y, Suirsiamnludimvesdifugnsndniasiemmstsdisasulindsnuiiigausie
asrdfyINRnaudeULie kagTuiuiuUITEnlun1sUSUans laen1svaaeusawIi AuAds
yaddunanlueImis wag nutrient value
AULUUTRIUHURNS
NIUsEAU TRL 4: §351897UKaN158n1a15d1AYMI861Naza183iann1 9 niounanis

[

Anneignsonnssdisagulindsnusiluewessiiauas Usinamsyddiny
Na9UsEAU TRL 5
> grudeyannuviainviaienianugnssunasyAnugvesUsznnsuyedlugfinnaelsuudiin

A1 aagiinide s fuAnsdradifnazarsauma miheidomaluladiluy auddedu

auztinIdn1eld The HUGO Pan-Asian SNP Consortium

aasaud@: grudeya PanSNPdb http:/Awwwda.biotec.or.th/PASNP 1l uunasdeyaniinas

Wisuiflsumnaumainvatemsiugnssunuvaiviariiduiadienamannmatevesngulseung

innitgn uazdieiduuvasdoyadmiunisinuiidomenulassaasznsuyedluaugiana

douUTnTiddey

AT ORIGNEhEE

W1usEAy TRL 5: g1udeya PanSNPdb Usenausisdeyadlurisdussainunainnalenis
Wugnssuwuvaivvenguusznsluginiaedeuudindiuiu 1,928 au lu 75 nauuszyns
ﬁﬂmmm%’amamm‘ﬁé’aﬁa%aaﬁﬂiuLwia“ﬂémﬂi“mmw%auLﬁauﬁumu%mmmimvﬁuq
Toun Hap!\/\ap3 JSNP, dbSNP wag DGV uwansnan1siasgimuauliaiisduden (Haplotype
block) sausaf Ui usaunuvosudon (htsNp) Tnstinausdeyaveaynnguusssins
Wiguimeuiuvualudluguuuunimnsilalagldinalulagasianimuuy SVG (Scalable Vector
Graphio) uandlifufismnundeadanazunndisiuveansuldariedlundazngulssansd
Falau Tn15AUMIATIUNAINTA1EN 1RGN TTNRUUEDUTLAzLanraluURUUN I ALY
TashilgFoudisusulngldismoniuag CNAT uay CNAG Taisiinisdniniouiaasiodiniu
Auindiaginiuelluavisduaziead (LD) vesudaznguuszynsandeyadlufisduas
afuflegluBu g1udeya PansNPdb e duundsdoyaddydmiunsinuidedulaseai
Usgnslusauniinaeleuudiln (http://wwwia.biotec.or.th/PASNP) Tnglaafiamitewnsly

v

115815 Science U 2009 wag PLoS ONE ¥ 2011 wenandledalenalidnisefiauleaunse
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Aumuazamglswiienilvandeyadluied lneiidnifeameidouieniilnandeyadiuiy
548 578 In1sdvAuTeyadIuIg 11,510 ATE UnAUATUNITENEBIET 20 unA Y

> aneledlunafisdudmiuaiisturunmsunnddisiniesainefunuusaniaildua
iLgasFtnitu
un: @, dudunsidees
AnauTR: axaIansuiianunsaifinujisomediuelsiwtuldidegnuasiutisninuennad ui
soadiuldlutiauasiiitu Sufledignszuiunistugudemeda RP Tnenslduasiazinnis
wisftarduandutununudesnsld amesledlnnniisduiiviondy aunsoldfunios
afafuuunnsnuvaneilodlnnsil idundsudauadludisuasiinibu neldduguidy
Funudmiunaununszgnuinansmandsszuarlunth TudnwasiReatunsldousesfanme
Aiammetian vioonalitusuiiugunsaiiivaglunisdasnssy (surgical quide) Fusipsdl
anwEATInILNIeINIAveIAUlY
AULUURIUHURNS
HAUsERU TRL 5: Senudanaiafissynisaaeuludninaas
(Feyaufinidu fo sunuuilaniAionamenmiasdnafiisushiunediufiawmeiianilde
Tunudasnssy liflmnuduivieiwad uazddlinunainunfdleilsegludninaaes iiunns
naaeuaLduiiun1uisAfaLUamna1nuInsgIuYes USP 24 uaz n1snaaouianlu
dninnaeg)

NAY1UIZAU TRL 6

> TaulwrindaydnlduaenlaloniUaausds
flan: @, SuhadeiuuTdnensu
aasandd: lulaulwrndanfiundsiuiauasainvase LED S1udu 52 nasailsidiaiuaing
QuannTIgAnnansiszes 1 lasinsandvasnazdailitesndt 160,000 lux
AuLUUYRIUUANTS
HUSERU TRL 6: Is1snudunaiafiszynismaasvluanizdasaidouvannziiaams
AB NTUNNALANITAIUINNIRAIAIETTNITANA AT YIETUNITIATILINGRANTIUNTS
dosainsvadlauliiidnlaglivase LED ietoidunuimslunisinnnsdunisedlaul g
nInageU AgMsiengimaanuainsesiadlidaduuulaesasanisindalaulwli
wmileudnuuznisldiuais Ae vinisdrassnismeasulaulnddanuiiuinsgiuves IEC
131/2000 JAA1ANMAATINE9BIMNIATTLANTTIAADU WU ELLUUTTATh Ul A wETng
TndiAesiulanlnindauuuldvasn LED fiflneegluviomann

Na9UIEAU TRL 7
» ans¥asiuiilansatuanuadngivaniiesn Beauveria bassiana
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un: ey, dudunsideies

anawtR: T0ueian Beauveria bassiana TiiluszAnsnmdfisuriidumsldasatisnusadlu
nsnugunasnszlaadiimaluuidn idsseululsdilneuazazd uasmdsutilul
fudgnadluszaunimauy

AULUUAIAGUIY

KUSEAU TRL 7: (1) nsudnities1 Beauveria bassiana Tuszduvesufifinisldavesuinniy
10”2 avassaAlansuarnisuda (TRLS) (2) gnsudnfaust ednergnisiiusnuiuazas
UsgAnsamaentesldedietion 3 ifeu (TRLS) way (3n1sl¥arsdafmeiann Beauveria
bassiana PuAuwasnszlandmaluundn idsseuluutasdailnem imdsseuluutaseet

wazsaswdslulstudruendsluseauninauiy AlUseansnnlnameanunistoansiaiienwuas
(TRLY)

> Wsunsumseiludeuaiiiiie (Social Sensing : S-SENSE)
AU 2 @, ANIUNITITELDS
wa < a L% = [ 1 o &

AnautR : Wullsunsuliaseideyalaeiisuiuun1svinnuresssuy 3 @1 fall

(1) drumsrusindeyaszuuagyinnsinmuiassiusndeauinetesiundnsioe /u3n1s
oo gltaulaanunasoyasiagliud wsetnedenusaulall (\Wu Facebook %38

. I3 s | . A o w1 ¢ @& v

Twitter) 13UU03A (19U Pantip) Wsodtingesulat Wudu

(2) dunsieszideyawiioaniliu 3 Ussiande (1) Iinseidddey (Keywords) Auduen
AMENYUEYRIAUAINTOUINIT (Feature Words) n3aA1Niin1sna130eUaeAse (Frequent

a ¢ % v v N < v

Words) (2) Fias1eniyausasavestaninuitteninuisivsinunludeninudssanle
(Intention Analysis) 1@y aseullaym AanuLazspeve MsoleANLARIANLARLAY Lag
AnTgnuAnTiuyestenuINluLIuINUsoau (Sentiment Analysis)

(3) dIUNITUANINAVBINITIATIENIEgNLAAIUTULUUAIIYY 599 ¥ Tag Cloud WY
Interactive Dashboardiitelvidinguarazainuinisldaruveldyatsitiugunieeiiigdln

AULUUAAFINNTTH

1 o/ Id [ v I =\ o [

Huseau TRL-7 Wuudnnssunieumeneamaluladlusiuuulegdunaunsauiumuainy

oI 3veslld (Customize) wazliu3nis Engine voslugan1siasiginnuAaiity (Sentiment

Analysis) IuEULLUU"UEN Web Service

> nandgivinuifaaunaniguaniienie
d' o a 1 [y a o dl’ I a o d' 2Ry} Ya af v '
Nu7: gy andunissanduuienensy Faduusenilasuniseygalildanslduselavil
NAIIUITELNDNISHANKALINMUIY “NannunIddend 1 nsuldnieuansianie” anals
1ASINISIVY “N1SVBIUTEAUNISHNANKNANA U T1UEDAF1NSUTTA18UBNTIINI8INTEAU
Vel URn sdsauanannssu”
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a . &

anauA: nansusiidnvusduuiuiUanaiindousegasiiguandiviiudon d1uns
nedeunnainliifinnnussaeifesansuiseRangs Tinansiudeniinnilusnadiiin
NnMsfnRuionsUgnaeidersuiisuiuusiuiiliindeuasiauden

AULUUNATUY

NIUSZAU TRL-T: H1UNITNA@DUNINART

[

dyney
GRGRINTE

1lranslauselovulunanuisenu

v =

Woyanlaluldlunstuvenisiuses

n 0y
vsEnontu wazihumageuluautinnge U

i
il
WNTFIUNERAuaTluUIAA

NAadITUIZAU TRL 8

» duluu Dental Platform dmiuauiinisuazgjgeengiild wheelchair
fiun: ey, $uAduiuaniuiuanssy nsumIwmed nsensasIEaY
aaand®: 1uyngunsaldunuuiiioliuinsmasiuiiunnssuunggsenguazfinimianis
indeulniiduislaglifonndoudrenniidaedouluduiavinity Sudwminld 350 Alandy
Ufuiould 45 aem Funvuiithefuauazainuazaneuidssesnisideuelgenguior
fimsfiorafietuld wastieifiumnuiulawar{anuasadeligsuuinms
HIUsERU TRL 8: fin1smedeusiuunsgiurenniosiededdnislutiu IEC-60335 uaz
CISPR 11 #n1snageulnganrduriunnssuwazdaavnulianduriuanssuwallul 2554
Jagtuiimsaenenlmenvuiivlduselovligangivg

> fusuunsuEuLaziaemnsHian
un: ey, sudumsidees
AnaNdR: Mesufianisaladunalulagnisinaununisiidawaznisdnasanisiidalagly
wealulagamargnisnisunndundssendldlungugiae nasnaunisldnuiiuiuyudiass
menrsunndvinlinisindndussanaimanndu fuaeldsuaudasadouiniy arwisnan
szoznanlunsrindaasld aaensudunsiiunrssiulaliuidasunmdlunsidingae
HUsEAU TRL 8: Inenudanaia uardygrimduuisnonvu Wieoygaliansliusslon
Tumsihwanuddoifiethnasu “nsruiunsmaamumsridakazs1assnsridalulusunsy
AMEgvINsLImdLagiuiasmanisunng” Sadunidundesausimaluladduuuusinga
Men1sunng (medical rapid prototyping) tuldvinismanaluguuuuienyu
(Foyauiiudu fo daounndlinissouiulunszurunsiuardinuiulalunsld ey vl
wlduanudesnsldoufistuegsefiodunarnvatsarnn ldirasdunisiidagvae
Uszunneneg Wisudluanuunndesusnungnandseelunt wazeinssing nsfaenssuees
l5UAnd masnausufuiunnssy iesainannsanoulandaudesnislunisldaunes
Aaeunmgluwruwing wasieladuegem)

> funuumsveneiuginduthdiuiivangauiunmadgnluiuiintios

#u: . duiunsideles Inglddunuativayuan dnnuimuinsidenmanwes 1

AUTINRAUAUGITEU W IngdeinuRTAEnT MUNEY LaguSenenu
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Aautn: Mugurduindunmugauiunsugniuiiumidesdnuinedatey 3 aneiug
H1UsEAU TRL 8: Han snadeunaauulasuiugusuhduilgnlafluaniniiunuidos iy
pg19tay 3 Anay lawndwmiavuesne Jwinanauas Jwinuiu Jwdadewm

» Waeuszau TRL 9
grawmtied nue aruniulsalug “Sydsu”
fun: M3990AT85EMI AY. @Y. MANeEEINYAIAIERS AUN1TTNY UNTINeTEY
wAlulagsvuseaaIuul d1Une
anauA  Wugimier nu6 Fumulsaln Waunlagldiaomuneluanaiifadosiudu
sumulsalndiazauninyaiilunisdaienTidunmsuTuU iuguuuTsunsgu anvasieuy
Ao dumulsaln unnnoldd drduudclaiinduite nandniede 600 Alandudols AunmnIs
nefuogluszdud soumidoayy dnandlodursanuinduisonsvanguilan 193y
W3ETIINUTe UGN ALLFINTTINTAUTIVEANY ADWUTITIVANS 11 “BRyETu” manzay
dnfumstgnluiuiiutdulunnauieusznieny fusenidsaniefifieudssdentsszun
voslsalndl
usEAu TRL 9: losunisweunsiiunisateneamaluladnisndnuiaiugdninuninali
inwasnslufiufiniamieunzniany fueenidsanie Tnsamdefuumiing1dessasnadnuu
$10Un9 wagmhenuluiiudifiedos wu ddnouneasimia dlnnunenssine osdns
USmsdusiua dnauaniinunsimin uaznsaemenmnuilinuasnsndniudaiuginie
ThosazsmiheluguuurliAnndundnudeiuiingusuiunaisuis e nguiamaayun
HAEANUGIY 9. el 0. Quied 9. Ul nauNERLARTLSUILEINYT 0. wiing 1. 1Y nay
HAMWAATLS 9. 181908 . 11908 9. ANAUAT

> STUUASIREOUENIULVBILATEYI8LAZUSAS (Network Health Analysis and Monitoring:
NetHAM)

un: ey, dudunsideies
ANANUR: SEUUNTIVEEULATRARIANUANATEUEERlTR dmSuieiiu esnsvunadn wie
Tsasou Feileuuszanailiinnn Mauazaan fszvunsuananasenmiiitlading wszdms
douardetisruinidn dnsfviuiindndsaifvesuinisfingraiauld annsaBengdeya
founds uarannsadunnsvaeuantusvesszuuldnyniiiudumesidn
HAUSERU TRL 9 siunsnaaouniaau wazlaligldanlunaenyu niesmsill dlld
sussaduszernadedonis 3 3 Taeiideyadldnululusn @ 2554) 684 518 waziinony
g 14 viheau Snrsldauseites wazdinnsinmaumanisldanuangld Wousudaudly
szuuliRty

> funuuiinunsewsiing 12 Sadung
Au1: @, ALHUNNSIVELDS
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[

AasandA: 1uimiunssegiul 92% nusenisdnvse nsidend uarlfiduiuduildly
i3osiunsedmiuiaiaTagiiovauarerauazanudslfiAinanumenuinavestanlu
lssnundndowund naaudiuilane apaiensyan

AULUUAEINNTTH

HUsERU TRL 9: Insaudaunadn uazvdngrunisdadmine Taeszysedodunudmine
$1ruruseny warsold Yagiuiiniswdnatedl uisvuvils Jeflszuuienansuay 1SO 9000
i’eN'%J‘UﬂiSU’JUﬂﬁiﬁ]‘uLﬁuﬁaau%lUIUﬂ@:mﬂ%\ﬁuﬂWﬂiuﬂizL‘VlﬁLLazﬁmng%aL‘ZJJWQHE]EJ'NG]'E]LﬁEN
Tngiinsfudenenmaluladuazairmanilidufiveniunelulssing naenauinaununis
dewanimiumsgludminedinsussmene

> mawauudmguiteldgauazufuanalaslddsiuneussmeainsssueni
un: ey, JuhadeiuuTenuimil
ansulin: 2. WowazimuliudmsudaduresUssiunnusisaniuil Wanunsagadudiiu
MOUTLIMYINTITUYR LiloannsduiaveanslagsfuAuinden LagYI9zann1sTENeves
thifunesssmegernia tieasniseengysldeniuiu deidunafiuyaalituufwsulunady
HansuelagazinuazaInlunisldnu
AULUURAFINNTTH
W1UsEAU TRL 9: d51eudanadiauseney donaswananserniuiuusenmudygy 191933y
funvuiinudnuazmuanudessvesisndadudoivun fnsdenenssdnnuiliunvism
wazuTEnihlundndmiteudadeiienarsudeduduyarinisamunasnansenuila fu uaz
Hagtumauisnlsiaudesenliiundnsusiuinsuiifinduneusaunaiesig 4 wileldlual
LaLAn LT 9 AudeIns
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