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Drones
amAg1UlsALTU (Unmanned aerial vehicle : UAV)
Unmanned Combat Aerial Vehicle (UCAV)
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®. iwuﬁﬁmmﬁauquﬁ (Systems that think like humans)

JyeyrUsehus An Aunergnulmisulifudunazyilineuiinmnosanlads

&9

LA3999NINAAR U198 19ATUNIULAZLYIATY “The exciting new effort to make computers

I Ag7)

think ... machines with minds, in the full and literal sense.” (Haugeland, 1985)

a s

Uyylsehivg Ao nalnvesianssuiientesiumudnuywd 1wy n1sdnduls

g

a 2

A Uua n1sLs gug “The automation of activities that we associate with human
thinking, activities such as decision-making, problem solving, learing.” (Bellman, 1978)
©. 3$UUﬁﬂizﬁ1L%ﬁ@umuwﬁ (Systems that act like humans)
Uy Usehvg Ao msasuensesdnsivihauluddendedyguiensevinlay
:uuq‘ts}sf “The art of creating machines that perform functions that requires intelligence
when performed by people.” (Kurzweil, 1990)
Hynussivg Ao m3Rnunisvilvireuiunesnssviludsiuyudildiniily
Sumzﬁ?u “The study of how to make computers do things at which, at the moment, people
are better.” (Rich, & Knight, 1991)
on. izuuﬁﬁﬂaﬁhﬂﬁmama (Systems that think rationally)
Joyy1Usehvg Ae n1sdnwiauatuisalunuaitygyilaenisidlunanis
ATUI “The study of mental faculties through the use of computational model.”
(Charniak, & McDermott, 1985)
Uyauusehvg Ao maﬁm&ﬁ%miﬁwmmﬁmmm%i Tdwnna wagnsevi
“The study of the computations that make it possible to perceive, reason, and act”
(Winston, 1992)
. ﬁxuuﬁﬂizﬁﬁa*&hﬂﬁmqma (Systems that act rationally)
Jyausedng fe msdnviiiesnuuulusunsuiifauaansalunisnsgsii
vsodusunulussuusalui@sag AT “Computational Intelligence is the study of

the design of intelligent agents” (Poole et al., 1998)
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concerned with intelligent behavior in artifacts” (Nilsson, 1998)
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AT oo George Boolean

fian - www.telegraph.co.uk/technology/google/google-doodle/11968997/george-boole-google-
doodle.html
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George 1771 “His development of 'Boolean logic' paved the way for the computer age.”
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the first digital computer

fian : www.computerhistory.org/timeline/1944/
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1956 Dartmouth Conference:
The Founding Fathers of Al

L .
&%

Herbert Simon Arthur Samuel Oliver Selfridge Nathaniel Rochester Trenchard More

1N o YARRTINNTILUENLLN Dartmouth Conference

fian - medium.com/rla-academy/dartmouth-workshop-the-birthplace-of-ai-34c533afe992



[

Ugauszavgiiadulazgniinuinandulusiuduuul Dartmouth Conference

) Y

el AfMexes F9A171 Artificial Intelligence AgndrygfAdulusuiies Ing John McCarthy

U

Alisumsuunuunadndu “Oawislyguszivg”
Artificial Intelligent (Al), Machine Learning (ML) waz Deep Learning (DL)

Artificial Intelligent : Al

s

Unyayruseing (A) LflumisaummammaaquégjLﬂ%ﬁﬂi (Machine) lngyn
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VoY wile
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Since an early flush of optimism in the 1950s, smaller subsels of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.

AN @& ANELINUGTENING Al Machine Learning tag Deep Learning

fian - https://blogs.nvidia.com/blog/2016/29/whats-difference-artificial- intelligence-machine-
learning-deep-learning-ai/
Machine learning (ML)
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Usennv89 Machine Learning

o. Supervised Learning nMat3susiuvdfaou TunsFouiuuvide 1avaou
Machine 71 Inputs wuull udhazls Outputs wuulny

b. Unsupenvised Learning nstseusiuulaiizfaeu axiiug Inputs T uauen Machine
Ieinsesls wu mswuingulaeueniiisainliwiadu b nqu madwsazliaunsalan o nqy
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a. Reinforcement Leaming N5i38U3AM@1WKIAG 3 LU Alpha Go Weouly
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FamsFeuslaeiifaou (Supervised) HuiATadRgiseuiLasyuEHaI NS AT
YIemderainInemaniveya (Data Scientist) d1un19iseustaglidigasy (Unsupervised)
tueeszseuiwagywenalannmduunwazaiaunniisuvesiuandeyanlasu
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Waln3osaunsaviungnaansangateyadiurunintauineils Avsduans

ee »

AUEnsaluNsiSusidean (Deep Learning) 1Nty

Deep Learning (DL) wa2 Neural Network (NN)

Deep learning A833n15a519 Machine learning tnetfiuanudnuarainududou
Y098ane3 N Lﬁ@iﬁﬂamﬁama%ﬁauiuaﬂLLEJzLLa33Lﬁmzﬁﬁi’faaﬂafﬁ’wmumwmmwmaﬂizmwléf
1nei8n1591a0958UUUsEaMYe9AN (Neural network : NN) %ﬂgﬂﬁ%ﬂﬂLﬂuLﬂgaﬁd’lﬂﬁaﬂﬂ%u
(Layen) uazgnuusaonidu m 429 Ao o) Input layer @1usudaya ) Hidden layer d9un13

Uszananadeyauayiiasigifivanyiaity m) Output layer diuuaniuatoya
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Machine Learning §1:0u dedldsudayamarilanglvivoyalnenss

Deep Neural Netwoark

Input Layer

Hidden Layer 1 Hidden Layer 2 Hidden Layer 3

edges combinations of edges object models

N @b TEAUTUNITYINIUTOS Deep Neural Network

ﬁuﬂ : medium.com/@athivvat/deep-leaning-ﬁa@ﬂi-?%e16d01773
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When will human-level machine intelligence be attained?

10% 50% 50%
PT-A 2023 2048 2080
AG 2022 20<0 2045
FETN 2020 200 203
107700 2021 2050 20/0
Cembitec 2022 2040 2075

A7 o Tomannisasna AGH azdsaluwsasUaniiernaiulygilssivg (A)

971999910 : Uilsde “Super Intelligence Paths, Strategies” Oxford University Press.
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53UU81759nLullA (Autonomous Weapon System)

J¥UUD1358m ULl “Autonomous Weapon System” @a3audis Iasu 5063 waslu

N ° v 5% A4 o a
nafiansavihnulsedagliidauauniednduls

- Oy Coalor COD Camern 35x
Enhoncoemaen Foature for Bod Waolbor
- FLIE Dual FOV, Auto Foous
Man Sizo Target Detected ot 2.2Km
- Loser Ronge Findar
Remote Dust Cover for Thermal

- 12, 7mm Cal Slandard, 40mm AGL Opfional
- Safl M
- Remode Buillel Recocking Systorm

Weopon Opilions

= Simple Swilching 1o Monwal Opeorolion Mode
60" /s0e - High Fring Acouracy on The Move
. = Indapendent Till Cperation for Seneer Asey

A o= Yunansagiui (Sentry Machine Gun) Ju Samsung SGR-A1
i : https://pantip.com/topic/36841855
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Drones

mwﬁ o eMotionButterflies

flan - https://www.vice.com/en_us/article/gkwjx5/a-drone-butterfly-army-takes-flight
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a1nAgulEaudu (Unmanned aerial vehicle : UAV)
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Tasu Tumammsudividugunsaliviuaiouaziivsslevunvainnane lddnagld
lumsdrmanidwang deansuagvininisiadeadedus) wu msieseda n3gde deansldlasuy
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Guide to Military Drones

Reaper MQ-9
Wingspan: 20 meters
Weight: 2,220 kg

Max flight time: 14 hours
Linit cost (without infra-
structure): $16.9 million

Global Hawk RCQ-4
Wingspan: 40 meters
Weight: 6,800 kg

Max flight time: 32+ hours
Unit cost (without infrastruc-
ture): $131 4 million

LUNA

Wingspan: 4.2 meters
Weight: 40 kg

Max flight tfime: & hours
Unit cost (without infra-
structure): $310,000

FULMAR
Wingspan: 3 meters
Weight: 20 kg
Max flight time: 8 hours ”~
Unit cost (without infrastruc- -~
ture): $1.1 million Black Hornet
_\\-] Rotor span: 120 mm

: Weight: 18 grams
Max flight time: 25 minutes
Unit cost (without infra-
structure): $40,000

Source: Sources: Thales, General Atomics, Northrop Grumman, EMT Penzberg, Prox Dynamics

Al e Guide to Military Drones

i : https://www.dw.com/en/a-guide-to-military-drones/a-39441185
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Unmanned Combat Aerial Vehicle (UCAV)

luyaurilasudnussian Aelasunldlunisglaumiean1smms (Unmanned combat
aerial vehicle : UCAV) #alasuusznnilaziin1sfine13s w3e Armed Drones a1ansaniuaula
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Countries with Armed Drones
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A blo Uszinaniinislyd UCAV
fian - https://www.newamerica.org/international-security/reports/world-drones/who-has-what-

countries-with-armed-drones
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Tdnulasufine1ys wasiduiindwsesy Inelvssmadududndlnglunisimuiiazudn UCAV
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518%93U UCAV Ya3Useinadu
O Guizhou WZ-2000 (WZ-9) 1a5u3ussnisuvadduiiinsine1s (353n13a)

O AVIC 601-S lnsud1saasseglnaiufuiivalequdauisofinenysle

AN lom AVIC 601-S
fian - https://upload.wikimedia.org/wikipedia/commons/1/1d/Sharp_Sword.jpg

O Wing Loong lnsufnanysszaunistusgaunan@uduundniswaunds

uadeigavesqu

mwﬁ e Wing Loong

fian https://www.airforce-technology.com/projects/wing-loong-unmanned-

aerial-vehicle-uav/
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AWl & A model of a Wing Loong Il (UCAV)

The China National Aero-Technology Import & Export Corp.
at a military drone conference in Abu Dhabi, United Arab Emirates, Feb. 25, 2018.

i : https://www.voathai.com/a/china-ai-wars/5031621.html
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518%93U UCAV YasUssinAanigaiusn
O General Atomics MQ-1 Predator la5ufine1153ukINYI8LUS NHANASTY
winlwl a.focae wegnldluatasusvinmianiu uiludagdulagnenidn

Tgaunan

M7 oo General Atomics MQ-1 Predator
i1 : https://commons.wikimedia.org/wiki/File:MQ-1_Predator, armed with AGM-
114 Hellfire_missiles.jpg

O General Atomics Avenger Sn1sWauILAS osus iauaiusaluns

aauLsu lnen1sudnidein1snsduandgyaudunsauazisnis

AWl osl General Atomics Avenger

fisn - https://en.wikipedia.org/wiki/General_Atomics_Avenger#/media/File:Predator-

c-avenger-5.jpg
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O General Atomics MQ-9 Reaper  1a5uufinsiauiui1a1n MQ-1 4 ail
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mwﬁl ow General Atomics MQ-9 Reaper

i : https://commons.wikimedia.org/wiki/File:MQ-9_Reaper UAV_(cropped).jpg
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General Atomics Lynx SAR (synthetic aperture radar)
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mwﬁ b Lockheed Martin UCAV

fian https://taskandpurpose.com/unmanned-f-16-fighter-drone

Wvsngvanswmuelsiy UCAV

[
a

sadu UCAV fignesnuuusilvivihansfianislaudfiuiuainniseinidlagianig an

1%

U o oA a = A A v oo ' a %Y o a
nadsilszuu Al agAegvaunannislauaniedsdunstenieg Anadiunlddiaiesdulag
v v IS g 14 &l v (% 5 Ay v !

9nlulli wazilTmqusrasAlunisasiafuanmeiunsdy « Ysens laun

. aunsalivayanindeunloguararduaudrdgresdmunglunisionieg

d‘ o a a 1 dy a v wa
WaauNUuazALIuNslanAneIngn1afiuAulalaeonlugdF

. @10150lAROURDANINLIAADNLAZA BT UATI8619 Talaednlul® Tuaue?
ansausumlagdnluifnulameneg MAetu wu gunsaldades, nsinsedeaisvianiy U

i suTuidunenisiuliignaes
on. @11509119U5WAUTEUU Open Mission Systems (OMS) uagyina1ulanssniu

v o

ToUAYeIINTEIU USAF sibvianinsadulalainagyiaiusiudu Software 3ngnans1esiig

a

AmunTulaegna5m57


https://www.adpt.news/wp-content/uploads/2017/04/lockheed_martin_f-16v.jpg

AT o BAE Systems Tanneris “Raptor”

flan - https://pantip.com/topic/36841855

BAE System “Tannaris” & st ua3 aedulsaudyu (UCAV) i Waunlagus¥nia

[

Fiamivesdingy Wueiosdusussausundedss AUjianslunisiszeglnadiunivla

fnmaansenlsunsaiilaufid g laisuuenAwazAIANUAY (Air-to-Air and Air-to-Ground)

9 q

v
Y

Ansianaluladasany wazauauldannnivulandiunandiien Wulasuvwalng Afade

sukazdudulanseaIlis e oo NlalnsHatilug

nansznuvaamalulagUnyy1usshvgronuliunsuavin

a s

weluladdgyaussaviidueiesdloddnlunisadioyac inuszansamuas
AMuwduglunsiauluandg maudnisimelulagUygiusehvgunldnismmuauleung
vieiimmilunmsianudiieandedatesnsindalunszuiunmsiiny aunsaldiSuemansenud
gaunturanvasli lneiarsananuaduasnaidsvesnisidinaluladlyyiussivglang

selud



<15

v

wialuladUggussAvsvinlmnanad fadl

43

a a

o. FrglunsiuIUsEanNsaIw
welulagUyavszivgrinisussuanadeyasgiesinsilinanisAunwuy
Boalnyl annsedieneiuasnennsaifoyaldesnauiuguazgnios uenainidseany anansn
ihauldlidesnisvegainmlousyue

. WBYIAANURANAIAYDINY WY

s

wialulag Ugyarusevggnasistuuiied)iRnnsiafianiziangas awnse

&9 U

nyRasuMdeRananveywiiaeil uazundaymlaeg1agnaes
on. Wumaluladdaaiey (Smart technology)

wialulagUguszivsgnunanldieliusnsonludfveasiiivss@nsainann

Y

(%
=< (3

897U T08UANAINNTOTUARBUAIEILEY (Self-Driving Cars) N15a1sI9nuULasdsnavNglUauds
au19nga (Smart Cities) 1A1A3138Y8UTUUTIanInLIna ou Lnedaniiudszdnsainlv

Uszrnsveusiivianansnagodumenun My innnuy

a [ v

wialuladUgyguszAvsvinlmnanaides dall

®. JUnn1sianag
WssugnUan wsgllannsoihauldfinineiesdng weluladliygusedug
dawanszmusioningsiagaamnssluguuuuiiliidusssy Tumenusumsndnuazauds
. TeRananaiiuyudaiiaty
wiAlulag Uy 1Usehugasainninvdndenana1nresuyudaanaNNTeuIunIg
I Aourimun usiduf ”amwaamﬁaagﬂuiﬁaﬁwéﬁ fndoutuanuddeaarend tnediulngjas
wuoglutunauds vie sane3fiu (Algorithm) Samaluladfinandamsaussananauiievinli
Nanansenuludaaudeyszvnsunguaznisifenyinsegaulaguriu
on. UV1NIIYTTTU

s v

wialulagUgaussivgvasidiliausadndulalavinisuduuyedlug o

o9

YDIAFYTITU



(%
Y [

wanszvuveaneAluladiynussAudsonnuiunomdns o du s aluil
o. AriuAsunsdies
anudsuutasiidulvesnaluladuaganudradovesngminy uagnisll
ansadsduldnguuienisAuasemsnddunisdygeg1993993 o1adugUassavesnisasng
winnssulude wazneliiinaudeiusauresusemne
b, ANLSTLUAIULATYEAY
L‘VlﬂI‘L!Iag‘ﬂmmﬂﬂizawﬁﬂzLU§SULLUaﬁ§ULLUU?J@N’]‘UI‘IJE)UWW] MlAUYINIU
§5%u wardecUSuasumuannsalidenndesiunundasuulasiiiatu
o, AuAsiuE ey
wsauludszmaszgnnaunulaemaluladdgyauseavglunaissenii loy
anzLRnuindnsagnsheg lugaamnssuriediudn wivasfedufazaiidenany
Tl Tnetamzerudumsaneuaznsunms Ifauldnmunanuansanni
& AASTLAIIIUNNTNTNG
walulad JggrussAvdnienismms wWunsiauinagnsldanud e
Uszansnmnisuuinismanmslusuuiasugionaiiies egnslsiauuywddnduaziod
gunadndulamiloanisuaziinmg
& auiunsiuinemansuazmalulad

LY [

nsdmalulagdgyaussivgunldlununiunisiesei desbianudifyiu
Autaya LunsTdlenulunisindeyandegianiasguaraiaenyunieusenuladivuig

Y 9

[

Tvigy (Big Data) Wlsswe msdmuivegradussuuiilolvihdeyaunldlduiuguazgndes
. ATIEUASUNEIUUAz AL IAdeL
n1susnsdanisnasulniimemalulad Jgygussivg aztieannisdns
msldaulninlaesuld wazasivasudeyaainszuuld wasuddgmiadosnmnisiniii
nelAnlgvingandenulusseren anuansaveunaluladdyaiussivglunisninnig

WeNsANANALatayanlIanANNgYLEEN NNAN LAY AU INR DY

Y



&E

4

= v A v oA v ] a a
LLu’J‘VINIun’IiLmimJﬂ’J’]ﬁJWianLWEJ%U%JEanﬂ’naJ‘VIWHEJ‘VINL‘l’lﬂiﬂiﬂﬂﬁt‘gt‘g’]ﬂizﬂwﬁ

&9

AUAMUNUAIVDIYR

Uszinandamumalulagvsofianunannesuveauszmedu 1wy Ussinalng A
9193z 5 udvaidsTounaasygnkazAN AU ladRy ins1eUsenandgunanig

walulad Adslausslevdannussmansssninuiniu Usewmalnedaisiwuinisdunisaseu

a 6

AMUNSauIesulnnuAuYIMenIamalulag Uy grussAvgnuamuiuaussgIflunIusaig o

<9

[

fail
®. ANUIUAIAIUNITHID

s

- Avuauleule AAn1e aaondukkuwdunnsiaumalulaglyniusshivg
YDIY
- YSulsanguungliaensuiunisidsundamdulmanalulagUgyausehvg

6

wazn1sasauinnssudyaiusshivg
- MydefuldnguunenisAuaTamINgauN1e Uy n1081993934
- MsfTuAIAsNSIne dieruuasndurel sy
b. AuuAULATYFAY
- hwneluladiygussivsunldiudssans nmauiietuindeuasugialne
- duaSuuazauimaluladUyausedvg luleseinginssuvesiuslag
waztauedumbvinssiuanuaulavesiuilng dunisvudiagladaind siudesosudliaudu
ATUNITAMULAZNITINUHUNITAMUY ATUFVAINLALNNITUINNEY
. AaisiuAss Ay
- duasumaiseuinisidanumalulagdyauseavgiugng aadu
- fauEToussnu Wesesfumsiauiumelulad
- neluladtlyyWesdvsinliuselovlifiofiumununmdinvesuss vy
<. ARSI
- daasy e wazkdnyaainsanunalulagdyausefugnimms
- dwelulad Uy useivgunly 919 svuue1ysdnluds vse sosudsnlulia

¥

NSNS (self-driving Car) wagnsunngnmsnislnaieyinlieuidadefiau



&E&

- f99in1517 Al ethical guideline 1114 Litagualunsdiil Al lweawmansalfly

AARATY
& pusiunsiuingemaniuazimalulad
- a519ymang dniaumalulagUayaiusehivg
- atuayuNsamuiunuItswasiaunelula Uyyuseivg
- a$rause9slalaenslof Visa wazdvdfitawduunyaainsidanuianuseima
B9

o, AnTuAUNE kAT AN dey
- duasunsiimalulag Uy usshvgunldusylesilugunsalusendandsanu
Aduiastudandey
- atuayunsdmalulagYaygusshvgunldiunisusmsdnnisiui
- dnalulad Uy grvseavgunldlunisainnisaluasnensal gleinia de

PUANIIEITUTH USUIU B8 U09NULATSNENTINWALAILINADY

azuiulaan Yyyrusedug (A) Wlunguadidguealasaas e ugiunieniy

LY

walulad lner1d1 Jeyaausedvg v3e Artificial Intelligence lagnUayslAainauduuun

[ e

1%

fuslananadudunia

<3

ee

Dartmouth Conference Tull A.fl.ocds TulAtUNINITRAILITYYIUS

Tuwmalulagiasulan (Disruptive Technology) NidAgy maluladdgygruszAvgiinainnis

<9

Wawnsguumauiawes 1 Machine Leaming (ML) 4ag Deep Learning (DL) gninanfiaiuniag
14911 Tne Deep Learning (DL) tdu Subset 909 Machine Learning (ML) ua¥ Machine Learning

(ML) 1Ju Subset w03 Artificial Intelligent (Al) 109 G?Qﬂaa;ﬁuiuﬁausuQQﬂm@wﬂizﬁwi (A 190

L3 )

P ° . . v & ¢ o v ) a )
115181 Machine Learning inldidudselovtinendestuuyuwduiniian luiseswsanisdnnis

[V

UByaNnIANg (Big Data) N15heniey 3ATIEN MU USURNATEA da1u1503an1siuteya

9 Y
1%

unannwazdugaulan vil Al aunsamdeasulunsdndulavuiugiuvesteyanil visens
Maeiindulueinladewassimss Fadululamiunisdn Alngiglunisdadulaunuuyue

woNINY ANAINNTALUNITANAUNTEUIUNITINY 9 NUINNINTAAINAINNTOVDIANDIUYYE

U

wazUayayusedvg (A annsavinuluguuuuidug o 1oa lilinnswmidesdinilounywd Feiu

&9

Tandumuanunseilaanuvestayniussiesg (Al)

<9



&>

Uszinaans o taliaudidgiumeluladlgaussavgidusgiaun Yssie
U181U10199 taaaviunuiaunalulagUygiuseivg LLaz%’méi’quhsmuﬁ%’UﬁmaU@LLa
AsWagul dndudssmalngluduanuduamesd varendisnuldiinalulad
Hygusiviinldnumansusia uasdiaulunadasuvamslddinusedriu Tngussmea

Inedadudsemadldoumealulad dliaunsadudsemaguanldvinlsin nesineiniely

14

FrugmiignunilaiguannudunmieeInia Jaasasennuasentnikavaivayuiniedile

Y Y
gunsaliumalulagidnia Jeya wazlaaiuseivg anvemisinmsdariununIguaumsoay

<9

a s

Wissuilenuanuasunlaaesanizikinasunuauiuamianaluladdayuyiusedvg (A)

Wioueduasy nYamNaInIveIyAaInInarinoInAlunisldmalulad Tranusaimmun

&

as19assAnauuinnssunen1utyUseavs (A) tdudsslevinenosineiniduay

<9

USNAYIR b9 B8 19I1934



UNUNAILlagNUUINNTSUNIINIIS

AnasuAMInWInemanswazinaluladidulusgresinga mansuauamils

< o ¥ Y a

Faiin1sAunirideluszdvismaasnduiaiuiunit ¢o Tuda wWisulauniivesianis
Wemansuazmalulad wasiluwumaugifanmsinermansuazmalulagvlutagiuuay

Tueuandiae “ulwnalulad (Nanotechnology)”

'
va A

wainIneraanssrsiiunnlianuddgdunisldussaninmuaz auaudan
firwradastaiaunlulunsnasndnuinnssunne 4 senulidaululaly Jadundndueind
AN MEYY Trudasndusedld waznevauswomudeinsiailuegnad viluinnssuw

Tufidnsnnisiasaiulngs wazegluanuauladuegiann
Heu

“yntunalulad (Nanotechnology)” unisiemassdunsiudutufe “uily
(Nano)” fidepunuiedaruianies uiufivinAunilduiudu 93e o/e,000,000,000 4
Tngiluudazgnldidudguassa (orefi) way “malulad” Jusnefsssuuviedwwesiidny
veuliuandnswdudiifosmsvieswdu Wewshdidesnsuiu “ulumalulad” 3
mneisszuuniedwasiignairsuainaanslussduunluunsdmevaussaudoanisliun

#saule (Theodore & Kunz, 2005)

Water  Glucose Antibody Virus Bacteria Cancer cell A period Tennis ball
» Y -
| | | | | | | | |
| 1 | | 1 1 | |
Q'\ ~ K .&Q \000 QQQ 000 & GQQ QQQ

A7 e Nanoscale
i : http://www.mwit.ac.th/~t2040116/document/nanotechnology%20
[Compatibility%20Mode].pdf



&d

L3 = v

wlumalulagNingitosiunszuiunis @519 n1sdaunsziian gunsnl 309903
wsenandurdsdvumanunluszauuluues Weuwhiussaveyniavedduianansoosnay
P & D ~ P ) a ) v A & 2 =~
sufan1seanuuunIenisidias ealleaiielaniiegluseauniianuin viensiTesornauiay
Luanatusiunisfideanisinegnuugn wazgnaes inlilasasisvesianvsoaansilnaaudi
Ay L ui@nd il vsadnn
yluwaluladaunsasiaianniaun1nadlannandndiuresiuntnmeUsunng

9 9 Y
[

Yasaun1Auluiignn wazseaaautRdulumalulagdatiundidiuluiinuszdriuvenn
Iaglisaa endregradu wwslin langdanegdumidniul langeenlen Indiues g9l

uNNEs Naunuwaanddiunauvasnmniieulseanlanwazdenaonten warafnAaauannig

Y

A LD

waeu Indannselinduuiauilu wilnouanmes nsuanen wagtouluainng 9
seiulaan uiluwmalulagilusdusznavdAgyivdswesseudalaesn i e
pgslsAnuulumaluladdfinsihluldlunmsasrsuinnssulvg q lunaeana msldausiy

TUDIN5a519UTRNTIUNIINSNINTDNALE

7

AauInIsulumalulag

yluwalulad Sudulae dardse lavalay (Albert Einstein) LuUNARN®IIUA

Y

wazn1sindeulmveduanaiinia Jsiiedndugaisuveinmsfnweyniassauwilu lunaseun

1a9INUUlAINsANEIIBUIRNTTUNIP LU LU ALULa BT UL NLNE

A7 elo Richard Feynman
fian - http://www.mwit.ac.th/~t2040116/document/
nanotechnology%20 [Compatibility%20Mode].pdf

Uy luma Tulad



&8

A1ERM319158 397159 Wretuy (Richard Feynman) (A.ALoce - occa) bUIgnan
13849 There's plenty of room at the bottom 10T A.fl.exds 31 "dnTunils 1519za1m150
Usznoudeineg nanaene sunainnsindesesaeulifenuuuen LLazwhﬁ%WLfﬁﬁlaJﬁ
ngmeitandlag wiuivdnuisndniliutiueu (Uncertainty Principle) flazandnvinansnduly
Wil devnlisunetaluvaauidndidlel e oxod Mnmquiareus

A.f.occe WsA Tul (Gred Binning) uag la1i3y 15vilees (Heinrich Rohrer)
Usgaumnudisalunisadiandes Scanning tunneling microscope fianunsauaadfiunsdaiies
FIUDI0TADNUDIAANTAG [P0 eTaLaU

A.f.oxcs 537 1n3NLa3 (Eric Drexler) ldudmtadods “dnsnawianisadreassd

[y

(Engines of Creation)” sfillovianuaneaiuuilumalulad lasunsdmuisuwazlasuainu

Ayo !

a < ! o 1 ISR~ LY <
Heuluegnunn Arin uluwalulad Judungdnduusdiuin
(% (% Y v v Y a aa = 1 Qdy o

A.fbooo Sguaanizlandnduliiinlaseinissisunanaluladuviay@un
IilaniAanszuanudifgatunsiauuilumalulagduegraunn diunedseinaieids Jseine
A Yo o ca s X a Y = au v
glulidnsgudimemansulusasuilumalulagvu Tuuning deleyini dnnsideauuily
welulad uwaglvanudidgyivulumalulagunn neanstinuideuaznisine laenisAnwly
srAulInsuesmingas ladn1sdnnsiseunisaouuulumalulagiau wenaintuluy
wninedelnlenninisseuiuimnssuniswnmdlusuian Neguuiugiuveamalulagunly

FINMNBNAE
aufrmthvesunlumalulagludagliu

wilumaluladioduuinnssuseainmalulad@inin uazidsulaunivesanis
eeansuazmalulagianuaiuyudinesinun Jagtuulumealulagiiamnudrminduedn
wnuaziindananulumaluladeengnaialudenndvdunniu dAnenmvesulumalulagi

ATaUARUlUNNENIU I VINIINeIMmansuarIne 1AanTUsEENd Jrdmalaenssonisaiiiiu
Finvesuywdluowianvosulumalulaglunueig 9 el
o. WAluladansaumna au1ANgAaInIILaI5NRILY (Semiconductor Industry

Association, SIA) TaWmuIkNUNITALES U9 aLa lUNISNANTUAIUIUIALENLINBL NS M52



[y

wazannslndesnuvesgunsallssuianadoya Adsuidmsunisindyaia aunsalnssny

3 Y
dmsumsUszanana mheruduaraenm Sazdmadewaluladansaumelugusiig o wu
- msusuugimsdnvualululasiuswases-niudamesiassasiauluasd
wliuinadesisiias Tindanudesasiliausausuussussansamuesnesiiunesls
aﬂ’j’]Lauﬁx‘] ®,000,000 WiN
- miLUﬁauLLﬂaﬂgULLuums?iamié”mmmﬁqﬂ (803 15289) F¥renTreunnndd

®0 W

— ggnggunsaliiudoyaimasuuindn lidanuguinninlagiunit eco win

_ spuuiiudnn i fiAuteyalaglindsnu iofl uasihimdndesiian

- annsadaliilandfiflanimnsuieta iledansisasuusiazyananioiile
AMLTULT

- fimwannsalumsduaifivse Wemuauoudsuilifieudunazey
vuddludlslng

- AmannsalunsAndedeans dsaansidumdunisindesifa (saufens
Anseludsivha

: 1 Billion
1,000,000 - Transistors
100,000
Pentium®lll
10,000 - Pentium® |
Pentium® Pro
1,000 - Pentium®
100 4
104 8086
Source: Intel
1 L L L T L T L 1
1975 1980 1985 1990 1995 2000 2005 2010
Projected >

AN men §1U3U Transistors Tu Chip computer 311031 LAvL1AYe Chip lANaLIeee

i : https://www.slideshare.net/myslidesharepresentation/ppt-of-nanocomputing



b6

b. MILNNILALANTITUAY 9INNTANYIATenUTmgAnssuszaulaana faina
uluunsdufmaiuauszuuvesddldie Wningrmansluawindrinet el #and uay
ABUNILABS A3 N UANATITE I limaluladdinanseauuilu (nanobiotechnology) &
anuivthuuuinsglan fnsadsjusudunluanlusiu fasafanseinisinunfives
wad uadldindesdefenanlumssnuilsaluseduwaduielutana mslivusuiululunis
Jostuidolsn deuusuniaead Snvienislutugaiulududon viensadeususuilud
ansaedeuilunssuaidon odvhanedelsaniewaduzduiumelneilifesiinisige
fidsdunste venantudianinsnaiise ozt maunulihetu

wenmiaainnissnuwlsawds wiluwaluladdalinisiaun Adwedy (DNA
chip) Fafulilastuaiianidailddumiuredddin asetuanlngldnszurunisiilndideiu
nsafslilasdunesimefuuinvesdiduedy uravwiuazauimefduedunses Mduae
Fewasiidnuusimiloutu Adue anmund Adueduilddmiviesgidoyameiugnisy
ylfanunsaviuenaialsavesyanateufionisvedsaazting uenanduddldifioninig
novaUDIREveIaY (oduvTuiionare WhAnTlsalusuran

AT on DNA Chip

fian - https://www.the-scientist.com/infographics/infographic--dna-detection-with-a-

chip-66151



olo

Aanunnimsulumalulagagiivinasenisunnduazaisisauguluniu

- mstnulsarildsniitu Ineussansnmaes Abuedd

- sunvunslrieuuulusiaziudneninlunisinu Taenslieluguuulng
ansodw i lulusamgllunailutiagtudliamsadals

~ fimstmuetestssviantaniiansaegsasudaidoldiliiania
nunuuaslignuiasvsesiesuainiianie

- szuumsiusasdimannadudelseiiunngiuluseniededfie wasden

1NN155N Y LTE8 U NTUNITRTIINULAS TR IR UAILAIS LAY

A7l e Chinese scientists develop DNA nano robots to treat cancer
s : http://www.ft.lk/special-report/Chinese-scientists-develop-DNA-nano-robots-

to-treat-cancer/22-651700

on. TEAUATNNTHER

wiluwalulagilusingiunuiadwesnsidsunlaisnisndnvesianuas

[y

gunsalluswian sauviaesndin lave wedwes wazdanuay AnuausalunIsduasziuieon



Taslusgiuunlumnsmnensmuguuunaldegnaissmsudhuussnoudulassaiailvginiy
wiouivaudRuasesituirvazUiRanamnssunisndnian
TutlagUuslasuauuziusdiiosdofvaslassasnaulugy 1wini Ll
i1 faganusolusunsuld sengn Fsengnislénuemiu uassamnmsidemetosnit gunsal
Tyl 4 Sugueguuanilnenssuuasvdnnslu uasldniawdndduananiodufiou nsuan
Bsluanadimnulsiuisulusunsusgnauiisssuunluaina
Tssadsfildineifundeulusssue® arunsofmudumnld saufeaudi
mevasunsdiaTziian Tagnseenuuuianndaian (bio-material) uazianiiiAnainnis
nsedulaeddidin Wanmedumada nmswdaluainaiannsovildlazafivengay uay
NIMEVRYRIRNNALTAIRTan syl Tunsussendldauassiuds
- MIuAngUsnIevetlanzuazieinlaswaiaunly
- msusuumsfailageumasziunlunstedaudiiieddouwandnd
- nsguiedevszduuludmiunisUszgndldlunu wndesdlodatusulans
dannsetind il uazlaswaing
- myvsznevlussiuuluuuTuifaududounasiiflaitumsvhausedugs

isplay |

o
LiguigPowder
'A’#

R—L PD

id Powder Displa

auiek Respense Lis

A eo Quick Display Liquid Powder Display Fatfuasfianunsadasels
s - https://www.researchgate.net/figure/A-QR-LPD-Display _figd 27346802



b&

& HYWEINALATNITENTINDINA N1TAINULEDINIALALEIUDINAFILATITVD
Tan wazn1sdmduladeeuenmeaiialnasenivanaieiind danuildsuanasefindanaq)
dievenenseuiing [Wudsdndulviiinisanvuaimn wasnslindsnuvesimdnusmnan
Tassafrsunludutanfianunsoilidimin danuudusas Wulaeiiadosionnuieu
dmiuldiunioseudasn
aonflernia waranidisaennia Wuanufitanmuiadesdusdtudaeos
wagdlnusiugyinia enatieiauilasasunlulazuseneulassaeuludildannsoviuu
Tanl# Gsorathunuszgndldauiy
— poNfnosUszAVE Mg Tindsnudh widsdtdes dovann
- mswmunezeseauludmiveeinelilag
- gunsallwihddnnsetinddwsunsdu
- mandeulassadanludiodunuaudeuwarnnsinuse
& WA wanden wilumeluladddnenni danansenuii ddgyse
UsgAnSnn nmsvivaray warn1swdandany wazunlumeluladdiaunsaldifiensensiauas
wAlutlymAsadoudu YsudssnimugunisUdesoimafivainunaasneg Ie waziamn
welladnszuiumsarenntulml wzannisiiandnnanasslddlideints nansenusonns
AIUANEAAMNTTY WaTNTEUIUNTHARITeaNUTUTUYDINTUTENEANS 991U wazHanEni
sonunagliutlymdeduanden sadsslivusudulunazszuudaaiozdmiunsinnis
mMnfindesuazduindon
o. NMIANWILATINGIANENT NITANWINIIAIUINYIFIEAT TAINTINANENT UAE
walulad dmsvulumaluladdonislasaieivitliing wasdinnufnivesannie #and
il $99nen adlamans wardmnssumans lupnudindiveusasarviivn Sanuades
finnsanduemisy q fuimienflazussgiiosulumalulad vie lassadrauludnlegnsdl
Uszdnsua astlsdalemalidauisndesiulunsinuivniidnd wil $23nen adineans
wazdennssumans wazdniliinsudsunasiosfoins yaains wazded wisnmazain
TusminedonaglumsAnuvesendminuilumelulad lngiowizegsdslugnamnssy

[

o. ANUITUABIYIR YilrnsIUAsuLUAlUNIA U ITNISTUATUANY ¢ Al

- Jayaimasfigndessingd dvsunasinaziuegivulumalulad



o&

fa < a 1 14 o v v 14
- gUnsaldidnnseiing a1nlassasiauluagiinliaiunsadanisinnmisle
A a a a a
walloudsuasiiussdnang
- NM3anMamnIs ausavilalaenisiianisldlaseasiaunlulunisaing
VUUALAETEUUBNLULR
- gnlsunsal Tassasrsunluazdieiivaussous viideuudanssmdnun

ulumalulagluuszwmealng

dwfuusendalne Sudiun1s3Fennsdau Computational Nanoscience tlu
afwsnlnogvaseansianse a3 Safesd inasy AniaTv@idnd augingimans
uvninedoiing et A lodns

siouldiniesa guduilumalulad sninendoufing uaz a3 Saifesh Raady
vimsideRafuulumelulad fouddomeunlumaluladfivainay Sidesnuidemns
wiluwalladfivhaula wu Indwesilndh (Conductive Polymers) Wuwasasialsa vow
Tum15ueu (Carbon Nanotube) suusuinau sunsalivaauasdunsd 1udu seund
Webdee dunnunamuatuayunsIde (@nd.) suddlvadunisidenisnugunsalluana
tuidulaseanisidomasuunlumand lasesnisusnvesdszmalnedldfunsaduayuain
MNYNUTLAVY

9 1. bees AurdguunToyifnsdataquiuTumauinnd warlilindnh
Roadmap fuwilumalulad InesiuntasaIusg 9 1Anensie ysansasnenuduuds

Ignannssulng lngldulumaluladidiungaey
4 I 1 a ~
Audulumalulaguiand Wilume) enoTec!

Jussdnsluiduuessy ameldddnanuiauinermansuasinalulad i@
(@) NSeMTrMIgANAnY Ingmans Tdouazuinnssy feduilo Yull om Aumay
w.Albeas dn1sAmdnidesiuinveulunisadne advayu warduaiy Anenmveaunly
walulag naendumeunsauilviudiny drgveamalulagdningnamnssy uavasneniny
nsgvidn A3 anudrlalviudssnvuludssmalidanunseulunissuriarsteyauily
weluladiislutlgtunazewan ilifiovssanguszasduazithmnevesnisiaussmany

9

WU LATugnakavdinuisufatutagiu



b

gudunlumaluladsiend lesuneumneliiduindounseuulovnsulumelulad
vosUszimalngsiudinmuanznssunsuleuigIngamansinaluladuasuinnssuiieia
(@) ioadeanuivihmaassgaasdsaudoulumalulad iy amu. Saviuumui
BmansifeuTumaluladvesUsenalve TnoidafuisUseloniddld Suannisiwnudivh
nensisenasiauulunaluladvesUszmealve Aldlunisivuanseusasfianiaideuas
Waumesuunlumaluladaugasaaiifvun dunufitimisatusnls $avgudaued
w.Aloedn Wiatutagiu Ao atufl e oA unuithmensidouasiamnuilunalulad
wo3UsEWAlNY Nano Technology Roadmap atiu W.Alb&oo-lodoe

wanani Jellaanuniontisnusy 4 Mhauisemeuunlumansluies
Wenfuiuantu vseniienuiina ey lnenszateiuegifeunngiininvesusemea 13

Y

wnIngrnededud uminerdegsun anndumalulagnszasunanitnunmsainnseds
uvnAnendewmeluladnszasanndisuy’ qudujiinsideniesiniauasdulasmsouniuia
JaiauasTvaNT MelvIell ANgINgIMmEans PNAINTAINITINEISY
Tudunswaunaudundasusludandediy Ussmalnedolddn Uszau
mnuduaegneauads faandufiamnsaduasesivieunluasuouldies uazannsaieans
Sveludandsd 16ud quiidorngamnziumaluladoynin madvimnssued aus
AENTIUAERT PANIalIINe1dy aaTumelulagnszreuinandnnumsatanseUe uaz

AMAINEANE ANEINEIAIERNS U INe1aeeslvd uanandl Sallnneensuredlneniigg

Y
3

dumeeswiludandududy 1ugrdauazdmieduinisinuulumelulad enfiau asd
AN P - 3 by X u oy X y
funfuleudmsuvdmennuiia walgauvenwlunldiuidedn iidlem yatuly

auiuladn wilunelulagiduwmelulad Mlasuanutisuegrsunsvaialaaanie
meRuauURvetoynIATEImEn auaunsaunsnid1iiluszuusne fiamnanienin wasdanmn
wagduszansnmnisinugann meaudities Jeliiunussendld ievindundndoeinge

PneuaueInNfoInsveldnuliduegied



bYey)

U UNAIUL AT NUUINNTTUNINKIG

wanfusnlumelulafiilonusiunsaznislesiuussma o1y

- wuweifinsemudeanisuazarunsandsltlfiedulszima enfiiu motion
sensor detection, heart beat sensor, body heat sensor
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AN} e NANO-ARMOR: PROTECTING THE SOLDIERS OF TOMORROW

i : https://www.seti.ee/modules/news/article.php?storyid=15187
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THE FUTURE SOLDIER

_HELMET

Extreme head protection

HEADS-UP DISPLAY

- Enhances situational awareness
1 provides critical data
AN e The future soldier SOLAR PANELS

iR Captures solar energy

17‘]'11’1 : CNBC BIOSENSORS

Sensors in fabric
measuring vitals

ARMOR

Complete ballistic
protection

BODY

Nanoparticles protect
against impact

LEG BRACE |
Captures kinetic energy _ | EXOSKELETON
b W Improves performance
and endurance
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AABAIUNITAGDUNLAMAINTATY MUTFIaIRUNTTYINU lied msultlumunanraeUssian
(A robot reprogrammable, multifunctional manipulator designed to move materials, parts,
tools or specialized devices through various programmed motions for the performance of
a variety of tasks.)
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Robot Association: JIRA) anansasuunls o sestu fail

suTl @ nalafignaduAusesyd (manual-handling device)
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fian : http://kanchanapisek.or.th/kp6/sub/book/book.php?book=36&chap=6&page=t36-6-
infodetail01.html
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