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wsemalulad Al Tldnululagiudsegluszey Artificial Learning (ML), Deep Learning, Natural Language

Narrow Intelligence (ANI) %38 Weak Al Wufie vitaula Processing (NLP), Computer Vision, Reinforcement
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Learning (RL) tJudiu
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2025 Top 10 Strategic Tech

Al imperatives
and risks

New frontiers
of computing

Human-machine
synergy

® Al Governance Platforms (wwanWasunis
ffugua Al): ia3esiiefivagasAnsdanissunguane
9305953 warUszAvBnnn1seiluaureszuu Al Lie
Tinasldau Al ulvegnssuiinveunazlusdla ogsls
Ao wuUfoRnazdermunifeatu Al uansafuly
Tuusiazgiaauazgmamnssy SuduFesinmednagi
ogslsiviliAnunssuiiaenadosiu

mﬂiuiagﬁaﬁuaqumsﬁwm laun Natural
. Language Processing (NLP), Machine Learning (ML),
: Automation, Data Analytics Tools, Blockchain,
Explainable Al (XAl), Data Privacy Tools, Risk

. Scoring Systems LUuu J

® Disinformation Security (A7uUasnne
mndayauia): waluladiisjsmsivaeumnuidedeves
Jaya Josunsuaouudad LagRnnunIsuninszang
vesdoyaiidusunse sdreiiiiufulutiagdu Buns
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nology Trends

Agentic Al
Al Governance Platforms
Disinformation Security

Post-Quantum Cryptography
Ambient Invisible Intelligence
Energy-Efficient Computing
Hybrid Computing

® Spatial Computing
® Polyfunctional Robots
® Neurological Enhancement

Gartner.
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. Language Processing (NLP), Machine Learning

; (ML), Data Mining, Blockchain, Computer Vision,

. Speech Recognition tJusiu
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® Post-Quantum Cryptography (PQC #%358
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AR ﬂamﬂama%mauﬁugﬂﬁwmsﬁmﬁaLﬁummL%ﬁ
wazUszandamlunisuszuiana vivlwausaudtym
Fudou Anluna Al fesvoznatsudu Snvedsanunse
$1aesluiana szuumeiidnduaziafiidudeuldeng
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waluladflatuayuniswaur 1éun Quantum-
. Resistant Algorithms (1¥u Lattice-Based
: Cryptography, Hash-Based Cryptography,
Multivariate Polynomial Cryptography, Code-
Based Cryptography, Isogeny-Based Cryptography),
Secure Key Exchange Protocols, Quantum Random

Number Generators (QRNGs), Hardware Security

Modules (HSMs) tHusu '

® Ambient Invisible Intelligence (Usysyn
wandaudinaclaiiu): naluladiinarudifuanin
wndeusgrdliifunissuniu ieatsuszaunsaiidu
syTYALarannaeIiugld Men1sie1 Al iwanudniu
g gUnsal wardsvesseudgld ilelSeudngdnsau way
mensaldsiigfldoradesnislusuian vinliing gunsal
uazdsveamatuiauannsalunissiusndeya An
AT wazneUALEIRoAInIeg soufalied1eSnludA
TaofifldunuaghifdindnsnunuuasUssinanadoya
\Rerfumutete Asfinuanifdeyssifunisazifindoya
duyana fafu gliuinisfesianistuauinaios
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Waligldannsadansvhauls uwiduivaneanudn e
Liannsafifeyalunsiinsssinasuovasiiananisaliiie
Uszaumsainfdnsuglals

mﬂiuiaﬁﬁaﬁuaqumiﬁwm 1#un Internet
of Things (loT), Al-Driven Automation, Natural :
Language Processing (NLP), Machine Learning
. (ML), Deep Learning, Data Science, Blockchain,
Augmented Reality (AR), Virtual Reality (VR),

5 Computer Vision, Sensors and Actuators Wudu
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® Energy-Efficient Computing (n15Ussuaa
nafiusndanaesnw): nsiauwaluladnisuszinana
Aindsmudesanielindsrmmyuiou ieannanszvu
Rodawaindau ann1sudesnisueu waziinuszansan
v Tneldansaus usniseans nwe wdesdle
wavwoundiatulvdg sgrelsfinin naswdeululd
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waluladfatuayuniswaun 1éuA Advanced
Hardware Architectures, Low-Power Software
Design, Dynamic Voltage and Frequency
Scaling (DVFS), Renewable Energy Integration,
Virtualization and Containerization, Energy-Aware
Scheduling, Al-Driven Energy Management, Green

Networking Hudu

® Hybrid Computing (nN15UszuaNALUY
lausa): MsuauTuwalulagnisussanananateuLuy
ieadsaninuindouuinnssuiifivszanininganas
nevausIfanILFeInisinaInrais Ldesainiduy
aluladidudounasfseglutisFuduiadosnisvinus
e Msvhaunsiuedugadnludfeailigay
deanueuasndy wagildldaiegeannmaluladads
aglurimaaes

weluladfiaduayunisiaun leud Cloud
Management Platform, Virtualization,
Containerization, Microservices Architecture,
Software-Defined Networking (SDN), Al-Driven

Orchestration Tools, APl Gateway, Service Mesh,

Security and Compliance Tools Hudu
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® Spatial Computing (n15UTzNIANALTYS
uil): nsnalanddviadniulanmenenim ileasns
Usvaunsalfiauaianniu lasedunisUszananatoya
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. Reality (AR), Virtual Reality (VR), Mixed Reality

: (MR), Spatial Mapping, Computer Vision, Internet
of Things (loT), Haptic Technology, Sensors
and Actuators, Artificial Intelligence (Al), Edge

Computing D J

® polyfunctional Robots (‘vjuauﬁ
aLunUszasd): susudiiaruisavhaulévainuany
WasuwUasunum winwe uazdnvaignsiausngg 1g
98195103 7157 Adesdd TeLiinUsEAvEnmuazan
syoganAuny ogslsfin granmnsaudliihinnsgiud
Fawuieiumauariteidumsranudusiisnidu

waluladfiaduayunisimun Tdun Artificial
. Intelligence (Al), Reinforcement Learning (RL),
Computer Vision, Collaborative Robotics (Cobots),

Modular Design, Sensors and Actuators tJugiu

® Neurological Enhancement (n15ta34&314
szuulszam): weluladfivoifivdiedisdszaniaw
Y8352 UUUTEAm Uagn1seuvesanaysd lagens
THimaluladnidoudelnonssfuausndeatuayunis
vhauvesauedlugluuudug foniseutaznensia
Aanssuvesanes lemswaminyzuazyszansamly
nsvhen aegdlsfiony Tusvevusn ialuleddisangs

o v v
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uasewaultan

. Interfaces (BCls), Deep Brain Stimulation (DBS),

- Artificial Intelligence (Al), Neurofeedback Systems,
Cognitive Enhancement Apps and Wearables,
Wearable EEG Devices, Neural Implants, Genetic
Engineering, Virtual Reality (VR) Wag Augmented
Reality (AR), Advanced Materials, Robotic_s,J

Pharmacological Enhancements 1Huduy
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Tmemaly ¥ llen 1 61w (vum 250 Jaddns) asilans EGCG 50 - 100
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a A ' ' ' 1 a 1 ' A =
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Afeglundndusivesgndn minaulaasuniuldiiuszuuuinisgndn JUMP (Joint Unit Multi-task Platform)
i Iules www.tistr.orth 9
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lyarudu EGCG asdrAgyanuleandauinniinisaniinidn. 2567, [eouladl. wWidsldain: https://www.
megawecare.co.th/tips-nourish/egcc-important-substance-in-green-tea/, [l1@laidle 17 dguieu 2567].

Usglovdveswlien. 2567. [paulail]. wWidslaain: https://inthetea.com/blog/BbbBrYutXxukswasxkKHA, [Endaile 17
Nqueu 2567].
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Sivanesan, |, Muthu, M, Kannan, A, Pushparaj, S, Jae-Wook, Oh, and Gopal, J, 2022. Identification of Epigallocatechin-
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gurisUsewmdlng (27.)

i gnnenasas Jmdauyusiil 12120

pasi1AsiKavguo T MAaAMUlusDY

QC2aUNIWUDVWUIEDENVIS

naniunsainsunssruavestsafndeliia
Talsun 2019 (COVID-19) vilvislaBuifefiuviosanny-
AUAU (negative pressure room) fiuaguage Fadu
osdmduneniieladaiiedostunisunsnszansves
delsaangihelugddu wiresnruduautiy (Hudies
drunilawasniseanuuussuuliueInieLazsEUUTEUNY
mmﬂmﬂuﬁaqﬁﬂwLﬁamiﬁﬂﬁ’m’*ﬁy@kﬂ WSIZAMAN
91MA 19U ANAzeInveteINATiUassIingiestUae
uazn1sAIUANTiANIINSIAdeuTiveteInAATidud ey
aei'mmﬂiumimmummwémzmammﬁdﬁﬂ Mgy
AAerdesialidouurihnsmmunaisnsnisinaiou
anatuiesUlelidwsuanruneiuia lunisneads
vieusuusainaiae Liedesiunishnidevidotostunis
undidelsndanan

gn31n15Maisuredenie (Air change rate)
vanefs Ysunuenielmifideadudiluiiensyuiiou
omangluries Tuagfumunuazianssumelusios iy
$uruay fRanssuineliiAnlensoniuniols 1Hudu
é’mflmﬂwaLfiauéuaqmmﬂﬁmmﬁﬂﬁzgﬁgﬂusaﬁmﬁa—
Fouuargnavngsy TIuAaN15a515gY WU Feadldl
uafiy fuazens nau ufia dudusussieseguam ns
WUDINIANIONITEIENBINIAILYILANTUATIEAINAT
adldf oty nsmyudeuenidlusioaiias Ao nsmem

i1emadseenliueniieaudiiinisineniauianiain
meuendunuul Sandunsisounmatudeuiieglu
vasithniisoonly lasftdnansinadeusnnia atuu
seumsagumeniesiodalus wee1nagngmeenly

"

Andaratalue dmbeadu ACH (Air Change per Hour)
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Q Q
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ACH = g _ Qx60 min.

|74 room volume

We Q= Yswaenmailvasiuvied (cubic foot per minute, cfm)

V = U54795789%99 (cubic foot, ft°)

anfeguty Ussmaanigosnilvenwusinuaiiigau American Society of Heating Refrigerating

and Air-Conditioning Engineers (ASHRAE) leimuuamdusivesdnsnisivalisusiniavesiesusnguieunsigens
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wazmstaduldmunguane Wielsiiiliennnsiiauaue
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FmnssuanuuisUsemelng Tunseususguaug (an.). 2564. 19537 98y, 031001-59: WIMTFINTLUUYSUBINIA

UazIzUIgeINIA. NTIMN: ImnTsuanuwvisUsemalve Tunssususiguiug.

dinnuatuayuuINsEuamen 4 wunys. w.U.U. mylakazaivanaunmeINAdmIuiasazeakazmMsdasiunis

AnweneanAlulsang uia dUnUATUALEUTNTATNINA 4. WUNYS: NTENTWEITITUE.

o

drilnewndedunnaden, nsueudy, nI¥NTIEEITUEY. 2559. Allan1sUfURNUNEN1INTIUTTIUAMAINDINTA

nelupnAs dmsuldmviing. wunys: dinewdedanadew, nsueundle, NTENTIAEITITNER.

ASHRAE. 2013. ASTM/ASHRAE Standard 62.1-2013: Ventilation for Acceptable Indoor Air quality. Atlanta:

ASHRAE.
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kaows (Epidermis) kuoun (Dermis) uazRokuodulugu (Hypodermis k3o Subcutis)
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RokUvMKUIAUavAUNISSAawavGanalsA wavyl aisiAd A1suiawunivagniw souly
fonduAUREUKADUaznIsUaaUangliluansivnig WasvnglasuuiaibumnnIsgavav iy
lAiauIaUNaTUMPEIUCIDY YDVLSIVATY AS=UDUAISAETAYIUNISSAWILINADIAATISUIALDU

AD nszudumsKiguaviwa (Wound healing)
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WBAAUIALKATY NIFUIUNTEVBIEA TTURoUNLA 4 Tunau fakandlugui 1 Fallduneusiieg el

m szgzmsinuion dealinisudeii (Blood clot) insuastlelnlal wielusfunseduly

WAANSZUIUNITINEYBNaTURB LU

m SE8LNISONLEU MNTUNAINAAUIABKNANTETY 10-30 WH B19Tlsvese1IuIUDe 3 Tu

F9ilo1m5UIn van e Sou Ushailiinuiauna Fawadniiniudrgresiuneuil Aewadidanionunn wiswaa
wuAlAsNIA aavvihmthnduiudwdantasuuasinleniliiinisnas Growth factor nszdulviinisasisuazng
willethiwadasadule (fibroblast) vieu salufafndunsunisasnsnesalau

m SEYLANTASIWALLANIIUIY LAATUNAIINNAUIALKES 4 U — 3 #UA9 Tnnsasawangdsig
duleieauiulnasasnenlidnLasaunu

m seggnsasaiodalny Inelin1sas1eneaanauaien 1 LTy Jedeeldseesnan 21 U -

1 U ndaaniiauinwka Jnnsuavasia nanwadasisdulelaasiwaziuudaiuunniu
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(a) (b) (c) (d)

scab red blood cell g granulation tissue
macrophage neutrophil

collagen fiber

platelet fibroblast myofibroblast

fun: Kawasumi et al. (2013)

v

SUT 1. LaRINIZUIUNITAEUDILHA T UTZEZAN9) )

Tunszuiunsmevaswkaludadldiowrazsiod 10 Ju udansuiniu

v
a v a

ANNRANA1aiY W Tudmiadaunasedn Svuiandaies agalsimulunszuiunismensiunave il

2 9y fio Funtliiind) uasvidaun leefinszuiumseie 1 ¥ sliszeznandanudume dusgiulsauszdni
o a A vyy < ida A oa < ' = o | a

sgrnsvnaden Weldsuuaduneluldiiui densr  Auwlussvesstinite saulufadadelunisdauasu

venbna wazniely 24 Filus wadadaduleasinisasns  nszvIUNMIMIEVDINARIEY D

Uszaulviunaln wavilszegnisairalloolninielu

A3ns3eu d3Uunan, 2560. Preoperative to Postoperative Care IV-V. osulal. Whdslean: https://meded.psu.ac.th/
binlaApp/class05/388 531/Wound_Healing/index.html.

Kawasumi, A., Sagawa, N., Hayashi, S., Yokoyama, H. and Tamura, K., 2013. Wound Healing in Mammals and

Amphibians: Toward Limb Regeneration in Mammals. Current Topics in Microbiology and Immunology,
367, pp. 33-49.
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Tusosrnuduauiulais wWelmuuiednsuldlunudovaglnihlufisy Jvuinsawd 15 89 100 Ta5uUAT AILEA

Iu;sﬂﬁ 2

PPN vio PVC dvsuliiduvieSevanaluin wasvieSevanalnsdnviuazdosie
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UIS wag IEC) Faflaunmsnafudniios Sudoadendadose
vieligneoswnuunasgiusie dauandugud 3
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Joi - Yaiduvienid Wsueuiu viewdn. 2563. [eaulay]. W1daldan: direwitfilms.com/daf-Uaideuainisiavia

W33/, [hdadle 20 Squieu 2565].

eUszUmand nanevila fenudisednals?. 2563, [eeulad]. wWidslaain: https://thaippr.com/types-of-pipe-
system/, il 20 quneu 25651,

vio PVC ¥ wides v . 2561. [eawlanl]. rdslédann: https//www.siamconduit.com/info-pve/, [niadle 20
Tquieu 2565].

[

i’ nvie PVC 3 wuu. 2564. [eaulad]. Wrdslaain: https://www.sanwa.co.th/knowledgearticle/%E0%B8%A3%E0%
B8%B99%E0%B99%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%97%E0%BI%88%E0%B8%AD-pvC-
3-%E0%B9%81%E0%B8%9A%E0%B8%IA/, [idadle 20 Lqungu 2565).

! aaa A 1

\donTevienid misdenednsls. 2564. [eeula]. Wdsldann: https://www.hiachet.com/how-to-buy-tor-pvc/,

IS a

[¥hitadle 20 fguieu 2565].
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NFUNN: UNNULNAIFIUNERSTTRAANNTTU.
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nganne: dnnusnasEIURERSuTigna MY,
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NIV3NgIMAns :AvdNIsvaNIsAUdaINQaovaEIvIKuIzau laglingus:=avAWaaandu

HuUdQ NSUIU Llazwans=nunvaudadad

BuAISAISEULUIN (euthanasia) UIPIASIAAWANIVIASA A1 eu WWadd uas

thanatos wJasAnume SoualdMUWaILanvmMsdugadInuavdaimKkivddeIsns

Aaa KdaanuBuUIa LazNsuU mwumaﬁd%’oﬂmwuéﬁﬁfylmﬁumsﬁuaoﬁjm

UOVA3MIKTLOEVTUULESSSY

n13n1guseInd1niudndiiiesunig
Ingrmaniiverduinsgiuainaludagiu 98198
WUINNNIINIsUMRALTaULURRLENETS The AVMV
Guideline on Euthanasia of Animals: 2020 Edition i
fiswazidunisnsnmsnenadnilaazidon Ssusznauly
My MaNN1IRAITALAEANTUNITNITUEINR TIEauLEYn
BnsmMyueanluwsagds WieisnueaInaNviinues
Fniuavanuinden Wy drfdsaduiiew (Companion
animals) &mJnnaes (Laboratory animals) dnfluvinsud
Aeaduemsuasninly (Animals farmed for food and
fiber) #11 (Equids) @i wanun (Avians) Uaiazdmilaidl
nseaNduUNAY (Finfish and Aquatic invertebrate) dn7
fidsats viednifondoagmusssusiilalldndides
(Captive or Free-ranging nondomestic animals)

uiogslsfnugorfiRnisnsaeanmazdios
I#3uniseusuiBnisiigniesuarlasunsinduisuf oA
I

Feluunanuilazndndainisnisuesndnd
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1. 3saishgousu 2B

1.1 ansiediviailailyarsganu (Non-inhaled
agents) A@ @15ngu Barbiturates ULArayWUT VDY
Barbituric acid ¥findniduasiioongudsng lngwun
yosgdmiunsusennazlfiiuauinveswunneniivils
dau lngn1snansiinvesvios

1.2 @15nq ¥ Barbiturates kavdYNUSVDI
Barbituric acid wauiun1shiansnguduy wu Dissociative
agents "3 Ol -adrenergic receptor agonist LU

Diazepam WHudu

gousuuuuidwoauly

2.1 asipdlvlinganu (Inhaled agents) 19
Halothane Isoflurane Sevoflurane %38 Desflurane lng
FBnstesdediszesnau uwesinsasadnivaasdi
ulatdeTinudn
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K - Nitrogen ED! Argon
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agents) Wu tnslusluleniuea vie e usasonlen
inhaled agents)

Fovay 70 lasefouldlunisnisueanludnineass
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' v ~ v = a o & 1% . =
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Snwndns 35N15HazIUINVRIESNAWAAN I NAADIDEN DY1AE
WS AL Y , L.

- ASlY Barbiturates $7ufu Neuromuscular
2.3 A5n1snenienn (Physical methods) blocking agents 32311
- M3 Cervical dislocation 1Junsaslinglvan - m3l4 Opioids, Urethane %38 O-Cholralose
Yp9dnInnasdliiAnfousananNFILRL LA TR GEANEGIR)

TnsufUaluszesanlaiiiy 5 - 10 Jui & Y y y «
TUNBUAAVTNEVDINITNITTUEANER T HDIUN

v o
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YJpenin 200 N5Y o A a v y .
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w9 Tunsenredninnans

msmgmammé’mﬂﬁamumﬁw&nmam‘ (Euthanasia). 2022. [online]. Available at: https://culac.chula.ac.th/
news/154573358575, [accessed 9 September 2022].

American Veterinary Medical Association. 2020. AVMA Guidelines for the Euthanasia of Animals: 2020 Edition.

Illinois: American Veterinary Medical Association.

National Research Council of the National Academies. 2011. The Guide for the Care and Use of Laboratory

Animals 8" edition. Washington, D.C.: National Research Council of the National Academies.
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(Cryopreservation)
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Coecke, S., et al. 2005. Guidance on Good Cell Culture Practice. ATLA, 33, pp. 261-287.

International Organization for Standardization. 2009. Biological evaluation of medical devices—Part 5: Tests for

in vitro cytotoxicity. Geneva: International Organization for Standardization.
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(Temperature Mapping in 3D)
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Sensor Mapping

IS

Sensor
Mapping
Sensor Values —# Senszor Values
Scene Ref Out »—— Scene Ref Out

error in (no error) == == error out

Maps real-world data onto a 3D model.
Use the Sensor Mapping Express VI to wire an array of

data values to represent sensors you configure using the
dialog box options below.

This Express V1 is configured as follows:

—|/ 3;1.]‘17; 5. #9ATU Sensor Mapping )7
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