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Artificial Narrow
Intelligence (ANI)

Refers to machines that can
display intelligence in
limited and well-defined
domains

The machine is unable to
transfer its abilities across
domains

The industry has made
significant progress in this
area and continues to make
groundbreaking innovations

aw

a 3 s o
U1 : WS9EN UM FaaIu

Artificial General Artificial Super
Intelligence (AGI) Intelligence (ASI)

Refers to machines that can
achieve human-like
performance in more than
one domain

These machines can also
transfer their
intelligence/abilities across
domains

Itis still extremely
complicated to realize such
a system

wHuN A 1 UssnveamaluladUayayusshivg

Refers to machines that are
more intelligent than
humans across all domains,
including creativity and
social skills

These machines can
transfer their
intelligence/abilities across
domains

These form the basis of
media hype and myths
about Al systems

AENISHALTAAINUANNNTOVDILAT DI NT WAL aUNALATUIRT ANEIL15alUN1SARARTY
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dominated until recently when a breakthrough in neural network design increased accuracy in Natural

(( )) Progress in Al first came from the cybernetics and symbolic approach (rules-based). The statistical approach
? Language Processing and computer vision. These approaches revolutionized Al research

7 Artificial
87 Intelligence
v
Cybernetics and
Brain Simulation
Cybernetics
Deep Neural
Neural Networks Networks
(DNNs

Multi-layer
Perception (MLP)

Deep Belief
Deep Auto-encoder Network (DBN)
Convolutional
DMeephBonz;Bah:r\ Neural Networks
achine (| ) (CNNs)

Note: The map is not exhaustive, but instead outiines key types of each concept Source: Frost & Sullvan

Perception

Restricted

Boltzmann Machine
(RBM)

-«

) ) Popular in 1940s and 1950s, this approach was largely overlooked until recently.
Cybernetics and Brain |. explores the connection between neuroscience and information processing.

Simulation * Whole brain emulation (WBE) is now the stated goal of some researchers including
the BRAIN Initiative in the US and the European Human Brain Project.

Also known as good old fashioned Al (GOFAI), symbolic was the dominant
approach from mid 1950s to late 1980s.

It is based on high-level (symbolic or human-readable) methods of problem solving.
The approach suffers from combinatorial explosion, whereby real problems have
too many possible variables to deal with.

Methods include cognitive simulation, logic-based, anfi-logic/scruffy logic. and
knowledge-based.

Sub-symbolic was the dominant approach since late 1980s, focusing on bottom-up
solutions to Al

* Also called situated approach, researchers design agents to manipulate their
environment using motor skills and vision.

Researchers design solutions that manage logical uncertainty.

Methods include behavior-based/situated, fuzzy systems, evolutionary computation,
and neural networks.

Sub-symbolic

Statistical uses mathematical tools and increased processing power to model
problems, popular since the 1990s.

With the exponential growth in processing power, parallel computing, and data
management: statistical approach can model complex problems.

Although it is able to solve specific problems. critics argue that it is not
generalisable, and is less useful for the goal of Artificial general intelligence (AGI).
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https://www.scmp.com/tech/enterprises/article/2096901/ai-making-its-way-both-business-
and-daily-life-thailand

https://www.zdnet.com/article/democratic-artificial-intelligence-will-shape-future-

technologies-gartner/

https://www.information-management.com/slideshow/10-predictions-on-the-impact-of-

artificial-intelligence-over-the-next-five-years
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Wsodn wous ¥adiu (Frost & Sullivan analysis for depa: Thailand Digital Technology
Foresight ) ma1 Walanaxiinsldanelu Al was ML Winduann 3.8 wauduum ud 2017 Hy
1.8 &g mum melud 2021 wazaainseldvematn Al Tulneaznanedy 6.9 wiludiuum
elut 2025

9.2.3.2 ArwdissmsidenunsduineimanideyauaznisiGouiveinies

vismiesnafsuasienvulimudosn e undeimglunisiafvuasiinsei
Yoya Wninemanidoyaiduiifesnisvosmaraussauialan 1BM ldmianisallidnnnelud
2020 Hningmsteyaasduiifesnmsvesmaanssnuiiutu 28% (1] luussmaansgeisnm

UnivenmaniveyaduiifeinsiiuAUAUNUAING 3

Data scientists are in high demand

Data scientist job postings, per 1 million postings on Indeed

December  March June September December  March June September December
2016 2017 2017 2017 2017 2018 2018 2018 2018

WHUAINT 3: TUIUNUIINEIAansUayai it uyesansgausm

[1] https://www.forbes.com/sites/louiscolumbus/2017/05/13/ibm-predicts-demand-for-data-
scientists-will-soar-28-by-2020/#5cb255d87e3b
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SnvsnuinAneemanideyandununlifutudoursuiisgeiaansluinuning 4

Top 10 data scientist salaries

Given that demand for data scientists is outpacing supply, it's no surprise
that salaries for the position are on the rise. Here's a look at the top 10
cost-of-living-adjusted salaries for data scientists, by location.

TX: Houston-The Woodlands-Sugar Land CA: San Francisco-Oakland-Hayward

WA: Seattle-Tacoma-Bellevue GA: Atlanta-Sandy Springs-Roswell
CA: San Jose-Sunnyvale-Santa Clara CT: Bridgeport-Stamford-Norwalk
| ‘1 |
NY-NJ-PA: New York-Newark-Jersey City MA-NH: Boston-Cambridge-Newton
| |
TX: Austin-Round Rock IL-IN-W: Chicago-Naperville-Elgin

WHUANT 4: RuisisuadevestiningrmansdeyalSeuiiguiumasesdnluudagiiiasves

an3geLsm

Uszmadanguildudnusemedidesnstinineimansdeyasssienu Data Surge Report
193 MHR Analytics [2] n@17931 80% vesuiwmludanguinaunudiazsutininermansdeyalud
2019

sumsinuAnemansdeyauazygnussiviimdaduiidesnsvenaiaussauly
Usznelng anseauvesudulneuaud (3] nanindwiuinineimansdoyavesined 2018
flogUszanas 200-400 AU 91NANLFBINNTVBIAAMLSIUlNEFUANMansTeyaT 2000 Au
Lufulﬁﬁﬁﬂﬁﬂ%agaﬁuﬂﬂﬂﬂ Siam Commercial Bank Economic Intelligence Centre (SCB
IEC) Lﬁaaé”swé’ﬂqmﬁfﬂiamquﬁjﬁw&nmam‘ﬁﬁa;ﬂaLLazﬂigigwﬂﬁzﬁwﬁsﬁaLﬂuéauﬁﬁﬁﬂﬁ

°o & 1al o

Adnsansfnwmanunsaihauldavannvatelaliianizegidninemansiiesvindudauansly

WRNUATNT 5

[2] https://www.raconteur.net/technology/future-data-scientists

[3] https://www.nationthailand.com/Economy/30335691
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Natural

Language
Processing Big\Data
Argumentation .
; Operations
Mach!ne Research
; Learning
Reasoning
GOFAI . Data Modeling
Robatics | BtUIT'IneSS
and Cogtrol Lo Lo Visualization

Machine

Data
Vision

Warehousing

Knowledge
Representation

Artificial Intelligence Data Science

WHUAINA 5: Ameietesiusenindinginisteya(Data Science)uardayey1useivg
(Artificial intelligence, Al) Ina#l GOFAI 883119710 Good Old-Fashioned Al

[

aulendlunisinuidie gnaundngasinermansteyawazUayauseivgniilentalu

<9

[

nsfnwreluszAuiigalulunatganviniessnuiamnssumans isaiuidnisiiviazinsei
Joyavsoaufdeddiugiunsdeulusunsuneuiiumes duuinAnvveusinzilunaulauas

widlanalunsin@nwse

9.3 AnaAsatasiu desiad Wushia uazufunisnevassandu
9.3.1 Anutieatiasiu devia
uinedusesideriag Ae “uminerdoiiiedsaesiUsznouns”
AANFDAAGDY : MANFATINYIAAATUYITUIN d191I¥INEINTToyakaznITEUs
veaiA3 osjafunsadisyeanslifianudisysannsuaganansainuaiainanudn uas
dsszivsvesinineimaniteyauazinmaluladludssyndldlunsatne uay Wamudnnss
sufsimsianissanuuianssumanemaniuazmaluladlugaarniionisndsd s
29ANT HUTENOUAIAT 9 WU ddnauuinnssuwiand (esdn1sumyy) audinalulad
didnnseinduazaouiinnesuiann® (NECTEC) audnaluladlavieuas Jaquueswa (MTEC) gud
wilunalulaguriaid (NANOTEC) wagaudiugimnssuuazimalulad¥inimuanid (BIOTEC)
waz fUsznaunsiunsUszgndldinenisdeyauasnsiSeuiveaaiasing
9.3.2 Anuigatesfuiusia
UGB UIAITINUSAD 5 uAe 1. MIndadadia 2. 115338 3. MTUTNTINNG
4. MeviyingeRaUzlay TSN 5. N1SUIMIIANNTRIANS
AANUEDAARDY 1 MANGATINIANANTUMTMTN @1v1I¥1INeINTTVoYakaZNITITEUS
vounios sjuthilusumssdatudinliiauirladdnlusngiu nouiun esdauiuaznis

Us3enAldvaaing1mansUatatagn1s e Ui vaaATes Wi AU lalgaanaAun1sAIUIMAT
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wigiga anudiladisinanunisAnAurIanisesnkuudanasiAmsnzauiuulg o uayd
UsgdnSnngs Feasdanuimartiaziiludnisasimanuniside winnssy nsysannisanu

aa o

Py Useing maluladfdvaniniady Wensuinisisnislilunady uay niegaavnssy
wazfinsaduuuassiienisiesziiarmsieszidaiiug (Predictive analytics) d115u
Foyausinaannludiusing 1 lngldmaluladdugddasane fadunadenlssesdaruiain
aanseng q Weuddmedng uie nsuimsdanisesdnsetnaiusednsam vinlienasd
JaauInuaINuatsa1uIveusuiu 11A%y uAY NARAAIMINTIULAELILILANY 9 T
MelulsemenazinaUseme
9.3.3 AnuiiadasiuuFuginmsanen

UINRBUTAITIUT VY INSAN YR INENd LSS Ao “n1sAnwvinliyamadl
Aus wanedvw (eauld3) danuduudannisuazls dausssuasesssy dddnaisisae
aiflalund waglovsummmannvias wasdunaillesiiimusuRnveudeUszinauazsielan”
AMNEBNAdeY : néNgRTIEIMmansIURdinavirineinsteyauaznisiouivanaies
Jarhilviyaaatinnmg anudladsdnlunnguvesineimanideyauaznsiioudveanio
wouanizadne Al vde daynuseiug lnedandnamsssy a3essay Sddnansisuy gilalu

115 waznsiunadinaninnusuiaveuseUsemarazsolan
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279534 shietugdumaiiouivoaedos 3(2-2-5)
Advanced Topics in Machine Learning

279535 wnlttagiulunsiGouivoaaies 3(2-2-5)
Current Trends in Machine Learning

NENIVMENAUNMITBUITEN

279541 nsiSguisEnwazunUsEend 3(2-2-5)
Deep Learning and Applications

ngaAmndudumesiinvasassnds

279551 mslusunsuBumesiinvosasnas 3(2-2-5)
loT Programming

279552 sumosiinvesasmndsazmsUszananaiivouveuniote 3(2-2-5)
loT and Edge Computing

279553 Amnssunsiieuiveanies 3(2-2-5)

Machine Learning Engineering
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nguAvImgEAunsUssgndInensteyauazmsiBouiveaetes

279561 ARUN MBS IVALAZNTIIFULUY 3(2-2-5)
Computer Vision and Pattern Recognition

279562 fugudmguidwsuiaaiiie 3(2-2-5)
Theoretical Foundation of Multimedia

279563 N5UTEIANAKAENTAAIUVLETDLAMIEA TN 3(2-2-5)
Visual Data Processing and Interpretation

279564 msuanstayaden g 3(2-2-5)
Advanced Data Visualization

279565 WnawavlunsRugalsunu 3(2-2-5)

Numerical Methods in Quantitative Finance

279566 msUszgndlinisBeuivesaiedunuiumsiudabina - 3(2-2-5)
Applications of Machine Learning in Quantitative Finance

279567 msUszgndldmaiFeudvesaiodunuiuguagunm 3(2-2-5)
Applications of Machine Learning in Healthcare

279568 mMaUszgndldnmaiFeudvesaiedunuiunsUdesuaiiv 3(2-2-5)
Applications of Machine Learning in Emissions

. A3AUAIIDaTY U 6 UEAA
279591 n3AUAIBETY 1 3 Wihein

Independent study 1
279592 N13AUAIDETE 2 3 Wihein
Independent study 2
A. e3vUsAvkitunuaein MWW 4 wehn
279571 sufeuitidluinensdeyauaznsiiouvoanies 3(2-2-5)
Research Methodology in Data Science and Machine Learning
279572 FunudnAngimsteyauaznsiBouiueaies 1(0-2-1)

Seminar in Data Science and Machine Learning



279511

279521

279522

279571
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3.1.4 WHUNISANEN

3.1.4.1 WHUNISANYIFINSULNY 1 2. 2

T 1

AIANTANYIAY
AN ReulUskNsHLaENsTaNsdmsutayavunalig
Principles of Big Data Programing and Management
puanluazadfdmiuiveinisteya
Probability and Statistics for Data Science
FanesfiuAmnzfigadmiunsBouivenies
Optimization Algorithms for Machine Learning
sufeuitidthinensdeyauasmasouivoaaiea (Ll
Hunmhein)
Research Methodology in Data Science and Machine
Learning (Non-credit)

LY

T 1
aAnsAnyIUang

279531 wENNNsYRINIFoUIDIATES

Principles of Machine Learning
2795xx I Laen

Elective Course
2795xx I Laen

Elective Course
279581 WNITNUS 1 Y 17, 2

Thesis 1, Type 1 A 2

374

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

9 %UIWNA

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 BUILNR

12 %U8nA



279532

2795xx

279572

279582

279583
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T 2
AANSANENAU

TasanuAnensdeyauaznsiSeuivesaio
Data Science and Machine Learning
Project
JaeNn
Elective Course
dunaingnsveyauaznisiseuives
w3ns (Litumiedn)
Seminar in Data Science and Machine
Learning (Non-credit)
WNINUS 2 Wi 19, 2
Thesis 2, Type 1 A 2

374

TAF 2
aansAneUae
WUINUS 3 W 19, 2
Thesis 3, Type 1 A 2

374

3(2-2-5)

3(2-2-5)

1(0-2-1)

3 BUILNR

9 BUNA

6 BUILNR

6 BUWNA
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3.1.4.2 WHUNISANEIETSULKY 2 LUUIBITN

279511

279521

279522

279531

2795xx

279571

T3 1

AIANTANYIAY
AN el suNsukaENsTaNsdmsutayavunalig
Principles of Big Data Programing and Management
puhazluazadfdmiuiveinisdeya
Probability and Statistics for Data Science
FanesfiuAmnzfigadmiunsBouivenies
Optimization Algorithms for Machine Learning

LY

T 1
aAnsAnyIUang

mannsYBINsIEEUIvRIATeN
Principles of Machine Learning
Iy uden
Elective Course
sudouisideluinensdeyauaznisiBeuivesaias
(Liduniein)
Research Methodology in Data Science and Machine
Learning (Non-credit)

LY

3(2-2-5)

3(2-2-5)

3(2-2-5)

9 BUWNA

3(2-2-5)

3(2-2-5)

3(2-2-5)

6 BUWNA
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N7 1
mAnn3au
2795xx Ay uden 3(2-2-5)
Elective Course
2795xx Ay uden 3(2-2-5)
Elective Course
2795xx Ay uden 3(2-2-5)

Elective Course

594 9 BUWYNA
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2795xx

279572

279591

279592
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T 2

AANTSANENAU
TasanuAnensdeyauaznsiSeuivesiaios
Data Science and Machine Learning Project
I aeN
Elective Course
duunaingnsveyauaznIsiseuives
\w3s (lifuniein)
Seminar in Data Science and Machine
Learning (Non-credit)

LY

FuN 2
=
n1AnIsANEIUanY
ASAUAIDATY 1

Independent Study 1
394

U7 2
mAnn3au
NSAUAIIDATE 2
Independent Study 2

374

3(2-2-5)

3(2-2-5)

1(0-2-1)

6 BUWNA

3 1UIBAR

3 BUNR

3 1UIBAR

3 BUNR
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3.1.5 AN93UNEIIEIU
279511 nanmslsulusunsukazn1sdamsdmiudeyavuialug 3(2-2-5)

Principles of Big Data Programing and Management

MITIUTITBYA MIANTYA N15IAN1TTRYA Vinwen1sWeulusunsudmiuns
Ussnanadoyauualug) mstanstoyauasnauansdona wissdleafffiugudmsumavheny
Wrlateya n1sleulusunsulnneu nannsvesnisanstayawazsmswisdudoya nsalfinwdmsu
ﬂﬁL?EJuéjsuaﬂLﬂ%;aﬂLLazLala LLmﬁmLLazLﬂ'%laaﬁaﬁugmﬁm%mﬁﬂmﬁ AU LLaxﬁﬂsﬁlaanJamﬂ
gudeyauazadeioya lueagutoyatuiugu mwilusunsumsdududeyadowy sudoyais
Tnssaadewiu waliafugudwiunsmadeyadmivsnmioyaiunnsatutoya

Data collection; data cleaning; data management; programnming skills for
processing big data; data manipulation and visualization; basic statistical tools for
understanding data, programming in Python, principles of data cleaning and data sharing,
case studies for machine learning and Al, fundamental concepts and tools for managing,
searching, and extracting data from databases and data warehouses; introductory database
models; introductory data querying programming languages; introductory semi-structured

database systems; basic techniques for data integration of different data types

279521 anuiazdunazadAdmiuineinistoys 3(2-2-5)
Probability and Statistics for Data Science
nuiuarisnisiugluadddmivineimaniteyauaznaiouivonnios

Az fudsduuuuliideries fuusduuuuseiies n1suanuassin Arprands A

memfauuuiiteuls nquiainnneada msusznasmsined MsUszinuemusdy

g9gn I5msuuuiudlunisuszuiua1misdines nsmaasuanufgiu ¥23a2131d oxlu

NSLUIUNTAY
Basic theories and methods in statistics for data science and machine

learning; probability; discrete random variables; continuous random variables; joint

distributions; expectation; conditional expectation; statistical limit theorems; estimation of
parameters; maximum likelihood estimation; bayesian approach to parameter estimation;

hypothesis testing; confidence intervals; random processes
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279522 danasiuAnMINzNgadmiunsTeuivaLATas 3(2-2-5)

Optimization Algorithms for Machine Learning

Y =i

Hugrunnadamansdniudymnmsmeannngian Jgmnsmeaningign

9

o w

wuuiidedndin Jymmamannunsigasuuliifidednin Jymmamannunsiigauuudsusey

' 1
= v U =

wazliiusuleu danesfiuAumuneigndudunis danasfiuamngNanduduass dane3iy

'
=Y

wasuasuaudualawaain Sanesfiuedouasuulndides nsldlusunsulnseulunis
WUDANDIN

Mathematical ~ background for  optimization; constrained  optimization;
unconstrained optimization; smooth and nonsmooth optimization; first-order optimization
algorithms; second-order optimization algorithms, stochastic gradient descent algorithm;

proximal gradient method; algorithm implementation in Python

279531 ﬂﬁﬂﬂ']'i‘l]'e)ﬁﬂ"lilgﬂu%ﬂé)\‘iLﬂ%"eN 3(2-2-5)
Principles of Machine Learning

= ¥ =

wuIRe ngud uar ndnnisvesdaneifiunsisouivonnies maieuuuudl
daeu n1sssusuuuliddaou nsiSeusiBedn nguinsiseus n1sssusiuuETIA&e wealle
mMsUsziiulinad munsBeuivesaies madeulusunsufsiusiuuumsisouiveanies

Concepts, theories, and principle of machine learning algorithms,
supervised learning; unsupervised learning; deep learning; learning theory; reinforcement

learning; model evaluation techniques in machine learning and programming relative to

machine learning model
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279532 Iﬂsamu%mmmsﬁ'agau,a::m'sl,‘%fauifﬂjmm%f'm 3(2-2-5)

Data Science and Machine Learning Project

Usgifuang 1 lumsfofvesinemsteyadslumeiniiindnuagrhauly
Tassmufleifiununnuiuasinwrlunmsduadiiellddoyadednanteyarunisiioudues
wdes delunsilessnuduidefivuaie fMeogratu nMssuunUssinvuesenaistoniny
sruuuugthneund MIansinn Msssyiaedvnatinmdmiunts uarnsidadelsam
on LWudu FelstlidiuiinsussendldinedansGeusieniesdamuddy

Practical issues in data science, students taking this module will work on a
project to enhance knowledge and computing skills for deriving insights from data through
machine learning; topics in project work are modern, for example, classification of text
document, movie recommendation system, image recognitions, identification of

biomarkers for cancer, and diagnosis of rare disease, in which application of machine

learning techniques is vital

279533 i'mg'msumn'lil?}auﬁ“umLf-ﬁ'm 3(2-2-5)
Foundations of Machine Learning

=

JapmAdgamnuidsadsnsmaass msisoudfigndedlasysyana Basiseul
mMsgiiuuuiensy msuanidsueaifuanududeu fATF dwhuedadu nmsidenuaznns
avaalnea JyvnaFeuiuuuneuand mahlinduessuwazanuaios 3Snsndouad
muANtualALAERN

Empirical risk minimization; probably approximately correct (PAC) learning;
learning via uniform convergence; bias-complexity tradeoff, VC (Vapnik-Chervonenkis)

dimension; linear predictor; model selection and validation; convex learning problems,

regularization and stability; stochastic gradient descent
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279534 siadatugslunisGeuivaaniog 3(2-2-5)
Advanced Topics in Machine Learning
siadoduadlunaiieudvenaiouasmstssgndldsuiymilulanuiseudy

939 thdedeens ldun msadauuudassiduindeusedoya nagadudeya Jammsdous

WUUADULING ﬂﬁsﬁﬂﬁvﬁummgmuazmmLaaai MYUEUAILNEN NTANYUIA NTLRBNUAL

n1sasAMaNEMY LUUTaensIiin lunauiaew ausduiuuindidiou n1siseuskuuesy

RS agNSISeU3ITeaN
Advanced topics in machine learning and their applications to real-world

problems; sample topics include data driven modelling; data assimilation; convex learning

problems; regularization and stability, multiclass predictors, dimension reduction, feature
selection and generation; graphical models; hidden Markov models, Gaussian random field,

reinforcement learning and deep learning

279535 wurlifudagtulumsiSeuiveaaias 3(2-2-5)

Current Trends in Machine Learning

amsmvesaFeuiveaaiesalislvl degatu lassinelszamuuuneulg
Fu anandeveanioviendsdn matelesnsdoud msiSeusuuusalut@ nsiSeusuuulad
HApuean nATAITN1SISEUIITIEN N1TUTEUIANABYNTULIAY NTTEUTUUUASUMALT AN
woundiadudmiumsSouivoaniosatell Ennnsiwieuniesdleuaslava3filddmsunis
Boufvoarsesarelu) Furesmnueandeu Anuidevenatetiededn nsatuedetionuy
Iinida nsUszananatayaleynsy nsiseusiasumaudedn weundiadudmiunisandd
@eos wounaadudimsuszuunisiiainuzn n13Ue9iun19n3193UAUEAUNR wWoUNATY
ADUTILNDTIVIAY

Overview of modern machine learning methods; for examples: convolution
neural networks, deep belief networks, transfer learning, automatic learning, deep
unsupervised learning; practical techniques for deep learning models, time series
processing; deep reinforcement learning; machine learning applications (practice in
preparation environment of recent trends machine learning tools/library), residual layers,
deep belief networks, generative adversarial networks (GANs); time series processing, deep
reinforcement learning, speech recognition application, recommendation systems

application; anomaly detection application; computer vision systems application
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279541 n3BUdIBaEnuazunUsTenad 3(2-2-5)

Deep Learning and Applications

TrsseUszamifiendadu  ieswunseunanedu  nsdenuuusiaes ms
wnsnseelutnamtn MsunsnIzatedoundu n1sAwInNsREuaEn lasseussaniien
wueeulpiy Tasstneussaifisuuniue nsussandldluneufiumesivied Tasaume
e anuvasadenslaiues uagina

Linear neural network, multilayer perceptrons, model selection, forward
propagation, backward propagation, deep learning computation, convolutional neural
networks, recurrent neural networks, application in computer vision, bioinformatics,

fintech, cybersecurity, and games

279551 nslsunsudumesiiinvasassngs 3(2-2-5)
loT Programming
lulnsmeulnsaiaesuazaouiumesfiflunannsifer mahauiuiveuges
LavueAYLalnes MIdaeauazmadsunuuteya nsdeasinuaieteliany (Wi-Fi) uazugys

'
[ [

Wi msdeansiiulnslnneadniuldddonuszringunsal Inlslareaueunaladuii
fedritn Wslamoariudeniin mIuanmadeyadumesidnvosasmas fegrdlumeuftives
Sumesiinvesassnds lnsanudumesidnvesasinas

Microcontrollers and single-board computers; working with sensors and
Actuators; data simulations and emulations; wireless fidelity (Wi-Fi) and bluetooth low
energy (BLE) communications; communications via message queuing telemetry transport

(MQTT); constrained application protocol (CoAP), and webSocket protocols, loT data

visualization, practical loT examples, IoT project

279552 SumafifinvasasmBanaznisUszananadivauvauniadie 3(2-2-5)
loT and Edge Computing
femwaznsdnslénudumedidevesassniaarnsussnanaiiveuves

wiethe  aoUnenssudumesiinvetasinduaznisUstinanaliveutenedetis  wuges

gunsalUaneMs uarszUUNdse nMsAeamsuarnguiasaume 1n3evnediuyanalianouuy
duuazldendedumesidalnsinaea  ww3edeusnunie  anulasndevesdumesidnues
assnaazfiveuvenaietie

loT and edge computing definition and use cases; architectures of loT and
edge computing, sensors, endpoints, and power systems; communications and information

theory, IP and non-IP based WPAN, WAN, IoT and edge security
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279553 ?Jﬂ'Jﬂ'i'iilﬂ’]iL%EJu%U@\?Lﬂ%a\‘l 3(2-2-5)

Machine Learning Engineering

JonmedimnssunsiBeuiuesaio fegimssoniuussUuNs3ouiUeq
isessEiuge  mswauazmsUfuldmateuiveaaies  srudeyaiienunsiiouivoaaies
MW duenaleduiionunsiSouiveaies asdlinmnsldnumsiFeuiveaniesuuy
AsU993 TassnuiuuenndinduiienunisiBeuivesaiad

Machine learning engineering definition; high-level machine learning system
design examples; machine learning development and deployment, databases for machine
learning; machine learning web application development; end-to-end machine learning

case studies; machine learning web application project

279561 ARNNIMEIIIAtLAZNTITIgURUY 3(2-2-5)
Computer Vision and Pattern Recognition

1 [ o

NANNIIABUNUADTINAY N15NTITUAMAN YL N1TTUAAMEN YL N1TIAT

9

[

fng MeAeTziuazinmunaiedeulm nsdifnwuasmsussgndlieuiiamedivimi in3eallo
gondwITwazN1T Weulsunsuamiunisueaiiuneuinnes N1snsiadunmaudd n1sdue
AawTR Msanding Mseneiiaznsinniunsiadeuln fegsweaeUnaLady
Principle of computer vision, feature detection, feature matching, objection
recognition, motion analysis and tracking, case studies and applications of computer vision,
software tools and programming for computer vision, feature detection, feature matching,

object recognition, motion analysis and tracking, examples of applications

279562 Nugrudmguiidwmiudantife 3(2-2-5)

Theoretical Foundation of Multimedia

Asiugumeguizunin 3ale @esmn nsmliin uazienanstoanny nng
wEnanmesLardua aveniafivie Msinzdidiufinarainud wuusiaswazisng
UT21uAINITENes AouiamesInAl N3N NTUITUIANANTYISTINYIR NITILATIZIALEES
wazmsUszgnaldanudaniiive

The theoretical foundation of images; videos, audio, speech, graphics and
text documents; vector and signal representations of multimedia, spatial and frequency
analyses; models and parameter estimation methods, computer vision, graphics, natural

language processing; audio analysis and multimedia applications
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279563 msﬂ%‘zmamaLl,a::m'a'ﬁmmwmaﬁagaﬁwmw 3(2-2-5)
Visual Data Processing and Interpretation
N15UsEINaNaLAIATIERToyan8A I AMTUININLENTEUU N1TUTEUIARA

WAZA1AAIL/A19YIANLTTTE mﬁgﬁimmiﬁ]Wﬂﬁugmmﬂﬁmﬂﬁmmam% PRI IGE!

wadanslirulsunsfietosiunsUssendldlugnamnssy fugrudmiunslénuasnis

Uszananatayanionn I5igeneniawmesd msunsasianinanida nsdavaiavyveyauas

N1IRULEAIUAEN M FBiTaReuTamesdmTunsseuslnensldaeniuaznisussendldlunig

AATIERFURUY
Visual information processing and analysis, image acquisition, image

processing, and to interpretation/understanding; integration of mathematical foundations,

numerical algorithms; and programming implementation techniques related to industrial
applications; fundamentals for pictorial data acquisition and processing; computational
method for 3D  reconstruction; visual data  categorization and segmentation;

computational methods for visual learning and their applications in pattern analysis

279564 nsusnstoyadlsnmdugs 3(2-2-5)
Advanced Data Visualization
STUUNNALAZINY, ANAE, NITHAAININAIUIY, NTUAAININAIINTLAY, N3
WARIAINENEIY, NITUAAININBUNTULIAN, NITHAAININLUILTI, nsuansnInaNliutuey,
MENNTEONLULAM WU vidNNsvesiwEnALEnd L wa mMsdansqadiviuteur
Coordinate systems and axes, color scales, visualizing amounts, visualizing
distributions, visualizing proportions, visualizing time series, visualizing trends, visualizing

uncertainty; principles of figure design : the principle of proportional ink, and handling

overlapping points

279565 ’/nsdenavlunisRuieUTun 3(2-2-5)
Numerical Methods in Quantitative Finance
watlansWeulusunsy Ainseilassainadeya wavdanasiiudmsuguinau
sumsiivlunmsUszifiuyadiaiesiienisamu Basidsiiauwaznsldnu
Programming techniques, data structures; algorithms for practitioners in

finance in the valuation of investment instruments, numerical methods, implementations
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279566 nsUszgndlinnsSeuivesasaslunudunsfudelsun 3(2-2-5)
Applications of Machine Learning in Quantitative Finance
msUsegndldnisiseuivonn’es waznsieusiBadndunisiu (Fegady

mMsdnassauning malinngsinnauderiulredfidormglugramnssumnsuuidiuanudila

wazaueY) watiadnensveya nsusegndldlusuuinismanistu

Application of machine learing; deep learning in finance (for example:
asset allocation and sentiment analysis; industry professionals will be invited to come to
share their understandings and outlooks), data science techniques, applications in the

financial services.

279567 nsUszgndldnisSeuiveaaiaslusudiunisguaguam 3(2-2-5)
Applications of Machine Learning in Healthcare
mM3Uszgndveingnsteyauazaieuivoaaiedlunuiunsguaguan

Wu nMsiFeuivenaissdmiumsidadelsn mateuiveaniosdmiunsszyviaveslsa s

USudganisiiudeyanierinunisguadunin M3dadelsndien1singeiaInmienIsunmg ns

muaulsaszuIn Msfaenssulaenslddyayiusehivg
Applications of data science and machine learning in healthcare enterprise:

machine learning for diagnosis, disease identification, health records improvement;

diagnosis via medical image analysis, epidemic control, and artificial intelligence surgery

279568 nsUszendldnisSeuivesasaslunudunisUsssuaiiy 3(2-2-5)
Applications of Machine Learning in Emissions
mMaUszgndldimenmsteyauazmsSeuiveandosiunsudessanuma

geaunssu fegaty Jgyminisudesnisueu Yyminisuaesiglulngiau (NOx) mslassfing

Mnnsudaliiih waznsAsuuasanmgiionnie
Applications of data science and machine learming to industrial emission

Challenges : the carbon emissions problem, the nitrogen (NOx) emissions problem; the

emissions from electricity generation, and climate change
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279571 sufeuisiseluineinistoyauaznisBeuiveseios 3(2-2-5)

Research Methodology in Data Science and Machine Learning

AMUNNNY anwae waztU1muNeveINITITY NTEUIUNITYININE Useinnnisive
N13MruadyyIn1siTe N1INUNIWITIUNTIN NTaT1TBAIANITAINT BANLRFINNITITEN
Ingmanitoyauaznisisudvenaiss madoulasesiiuarenunside msredawany
nsdnauenauITululduselovinazasserussuresdnide maldaisn1sideianiznig
Fnemansdoyauaznsiiouiveaaios mwsanguiiienisifeunuide

Research definition, characteristic and research goal, research procress,
research types, research problem determination, literature review; conjecture or
assumption construction in data science and machine learning; proposal and research
report writing, reference writing, research applications, eithics of researchers; research

techniques in data science and machine learning, english for research writing

279572 dUNUIAIUINEINTTRYALALNTIEUIVDATEN 1(0-2-1)

Seminar in Data Science and Machine Learning
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seLguisITeA1uINeINTURYawarnIsSsusvanaT o traulaluedniin
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unaruioglugiudeyanisiveteans iauenaniside Jinsed oAuse aguua da
ANONNLAZABUANINNINESIEULN LA

Research methodology and literature search and review interesting research
articles selected from scientific journals focusing on topics concerning data science
and machine learning, the students are obliged to analyse, summarise, give an oral

presentation, discuss, and answer the questions

279581 INVIUNWUS 1 Wy 1 7. 2 3 RUEnn

Thesis 1, Type A 2

Anwesduszneuineninus viedessinerdnudluaudniiedes fvue
Useifiuland/ideinerinug Wauenaisuansenudnsivgenientuineiinug (Concept
Paper) wardmimansdauassiienaisuazanidefiiedes

Studying the components of a thesis or of samples of thesis studies in
related fields; determining the thesis topic/title; developing a concept paper; and

preparing a review of related literature and research studies
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279582 NeTWUS 2 uwu 112, 2 3 WA
Thesis 2, Type A 2
Waunededlowariinisitedavihlaseadnedng iWediauesenugnssunis
Developing research instruments and research methodology and preparing

a thesis proposal to be presented to the thesis committee

279583 eTWUS 3 uwu 1 1. 2 6 WA

Thesis 3, Type A 2

Aununudeya Jinsgiteya davimenueuiimiiaussios1asi
Unwiiveninug dnivineniinusetuanysailarunennAdeuiiedfiurineunsauinasidiia
NSANWN

Collecting data; analyzing data; preparing a progress report to be presented

to the thesis advisor(s); and preparing complete thesis and a research article for publication

according to the graduation criteria

279591 AsAUAINDETE 1 3 WUYnA
Independent study 1
lwuptan1sAnwIIEAULeY JavhsgauagUluIAnnTidelasasansey
ULaUDAAMENTIUNT
Presentation of topic of self-study, report on a concept paper and proposal

towards committee

279592 AN5AUAIDETS 2 3 wenn
Independent study 2
WiaueraMIvgUnasUNIseaUsIeNa uazteiausuuziiiovn llduaniuden
UszaunIsainIsAn®IAeaULed SUNIUDININEAINAMENTINNNT
Presentation of research results, conclusion, discussion, and suggestion with

implication, exchange on experience about self-study, getting criticism of committee
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NAIIUNIIBINITToUNAT 5 U (W.A. 2566 - 2562 %58 A.A. 2023 - 2019)

1. MUY
1.1 57897UN1533Y
1.2 UNANITE (szygrudeyaiiafiu)

Sisarat, N., Wangkeeree, R., Wangkeeree, R., (2023). Strong duality in parametric
robust semi-definite linear programming and exact relaxations. Carpathian
Journal of Mathematics, 37(3), 477 - 490. (Scopus)

Sirichunwijit, T., Wangkeeree, R. (2022). Approximate Optimality Conditions and
Approximate Duality Conditions for Robust Multiobjective Optimization
Problems. Thai Journal of Mathematics, 20(1), 121-140. (Scopus)

Kerdkaew, J., Wangkeeree, R., Wangkeeree, R. (2022). Global optimality conditions
and duality theorems for robust optimal solutions of optimization problems
with data uncertainty, using underestimators. Numerical Algebra, Control
and Optimization, 12(1), 93-107. (Scopus)

Kerdkaew, J., Wangkeeree, R., Wangkeereee, R. (2022). Optimality conditions for
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multiobjective optimization problems. Arabian Journal of Mathematics,
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Panup, W., Ratipapongton, W., Wangkeeree, R. (2022). A Novel Twin Support Vector
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Journal of Mathematics, 37(3), 477 - 490.(Scopus)

Kerdkaew, J., Wangkeeree, R., Wangkeeree, R. (2022). Global optimality conditions
and duality theorems for robust optimal solutions of optimization problems
with data uncertainty, using underestimators. Numerical Algebra, Control
and Optimization, 12(1), 93-107. (Scopus)
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Transformations and Its Application. Applied Mathematics and Information
Sciences, 14(2), 1-11. (Scopus)

Suksern, S. (2020). Reduction of Fifth-Order Ordinary Differential Equations to
Linearizable form by Contact Transformations. Differential Equations and
Dynamical Systems, 28(4), 923-952. (Scopus)
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transformation. IAENG International Journal of Applied Mathematics, 50(4),
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Darvish, V., Jantakarn, K., & Kaewcharoen, A., Biranvand, N. (2022). A Convergence
Theorem for Solving Generalized Mixed Equilibrium Problems and Finding
Fixed Points of a Weak Bregman Relatively Nonexpansive Mappings in
Banach Spaces. Acta Mathematica Vietnamica, 47(2), 553-569. (Scopus)

Jantakarn, K., & Kaewcharoen, A. (2022). A Bragman hybrid extragradient method
for solving pseudomonotone equilibrium and fixed point problems. Journal
of Nonlinear Functional Analysis, 2022(6), 1-17. (Scopus)

Chuasuk, P., & Kaewcharoen, A. (2021). Inertial krasnoselski-mann iterative method
for solving hierarchical fixed point and split monotone variational inclusion
problems with its applications. Mathematics, 9(19), 2460. (Scopus)

Chuadchawna, P., Farajzadeh, A., & Kaewcharoen, A. (2021). Convergence theorems
for total asymptotically nonexpansive single-valued and quasi nonexpansive
multi-valued mapping in hyperbolic spaces. J. Appl. Anal., 21(1), 129-142.
(Scopus)

Chuasuk, P., & Kaewcharoen, A. (2021). Krasnoselski-Mann-type inertial method for
solving split generalized mixed equilibrium and hierarchical fixed point
problems. Journal of Inequalities and Applications, 2021(1), 1-25. (Scopus)

Lohawech, P., Kaewcharoen, A., & Farajzadeh, A. (2021). Convergence theorems for
the variational inequality problems and split feasibility problems in Hilbert
spaces. International Journal of Mathematics and Mathematical
Sciences, 2021 doi:10.1155/2021/9980309 (Scopus)

Lohawech, P., & Kaewcharoen, A. (2021). Weak convegence theorems for the

variational inequality problems and applications. Journal of Nonlinear and

Convex Analysis, 22(4), 735-746. (Scopus)
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Chuasuk, P., Farajzadeh, A., & Kaewcharoen A. (2020). Convergence theorems for
modified iteration process for generalized nonexpansive mappings in
hyperbolic spaces. Tohoku Math. J., 72(4), 631-647. (Scopus)

Chuadchawna, P., Farajzadeh, A., & Kaewcharoen, A. (2020). Convergence theorems
and approximating endpoints for multivalued suzuki mappings in hyperbolic
spaces. Journal Computational Analysis and Applications., 28(5), 903-916.
(Scopus)

Chuadchawna, P., Farajzadeh, A., & Kaewcharoen, A. (2020). Fixed point
approximations of generalized nonexpansive mappings via generalized M-
iteration process in hyperbolic spaces. International Journal of Mathematics
and Mathematical Sciences, DOI:10.1155/2020/6435043 (Scopus)

Chuasuk, P., & Kaewcharoen, A..(2020). Generalized extragradient iterative methods
for solving split feasibility and fixed point problems in Hilbert spaces.
RACSAM, 114(34). doi:10.1007/513398-019-00767-5. (Scopus)

Chuasuk, P., Farajzadeh, A., & Kaewcharoen, A. (2020). An iterative algorithm for
solving split feasibility problems and fixed point problems in p-uniformly
convex and smooth Banach spaces. Journal of Computational Analysis
and Applications, 28, 49-66. (Scopus)

Baiya, S., & Kaewcharoen, A. (2019). Fixed Point Theorems for Generalized
Contractions with Triangular $\alpha$-Orbital Admissible Mappings on
Branciari Metric Spaces. Thai Journal of Mathematics, 17(3), 703-725.
(Scopus)

Baiya, S., & Kaewcharoen, A. (2019). Generalized contractions with triangular
S\alpha$-orbital admissible mappings with respect to $\eta$ on partial
rectangular metric spaces. Journal of Computational Analysis and
Applications, 26(1), 91-109. (Scopus)

Chuadchawna, P., Farajzadeh, A., & Kaewcharoen, A. (2019). On convergence
theorems for two generalized nonexpansive multivalued mappings in

hyperbolic spaces. Thai Journal of Mathematics, 17(2), 445-461. (Scopus)
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Tongmonwit, B., & Tamee, K. (2022). Increasing efficiency in counting number of
motorcycle with object relation matching. Paper presented at the 7th
International Conference on Digital Arts, Media and Technology, DAMT
2022 and 5th ECTI Northern Section Conference on Electrical, Electronics,
Computer and Telecommunications Engineering, NCON 2022, 314-318.
doi:10.1109/ECTIDAMTNCON53731.2022.9720371 (Scopus)

Arthan, S., Jandum, K., & Tamee, K. (2021). Exploring tourist behavior from social
media using geotagged photographs. Paper presented at the 2021 Joint 6th
International Conference on Digital Arts, Media and Technology with 4th
ECTI Northern Section Conference on Electrical, Electronics, Computer and
Telecommunication Engineering, ECTI DAMT and NCON 2021, 285-288.
doi:10.1109/ECTIDAMTNCON51128.2021.9425761(Scopus)

Sittijuk, P., & Tamee, K. (2021). Performance measurement of federated learning on
imbalanced data. Paper presented at the JCSSE 2021 - 18th International
Joint Conference on Computer Science and Software Engineering:
Cybernetics for Human Beings, doi:10.1109/JCSSE53117.2021.9493819
(Scopus)

Suthaphan, P., Boonrod, V., Kumyaito, N., & Tamee, K. (2021). Music generator for
elderly using deep learning, Computer and Telecommunication Engineering,
ECTI DAMT and NCON 2021, 289-292. (Scopus)

Kumyaito, N., & Tamee, K. (2020). Trajectory clustering by gps tracking dataset using
quickbundles. ICIC Express Letters, Part B: Applications, 11(10), 921-928.
doi:10.24507/icicelb.11.10.921 (Scopus)
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Ngamsanroaj, Y., Kumyaito, N., Negamsanroaj, K., & Tamee, K. (2020). Optimal
reservoir operation for water supply using genetic algorithm: A case study of
bhumibol dam, thailand. ICIC Express Letters, Part B: Applications, 11(1), 41-
49. doi:10.24507/icicelb.11.01.41 (Scopus)

Sarakon, S., & Tamee, K. (2020). An individual model for human activity recognition
using transfer deep learning. Paper presented at the 2020 Joint International
Conference on Digital Arts, Media and Technology with ECTI Northern
Section Conference on Electrical, Electronics, Computer and
Telecommunications Engineering, ECTI DAMT and NCON 2020, 149-152.
doi:10.1109/ECTIDAMTNCON48261.2020.9090701 (Scopus)

Sarakon, S., Phoka, T., & Tamee, K. (2020). Robust noise for human activity
recognition using convolutional neural network. ICIC Express Letters, Part B:
Applications, 11(3), 229-236. doi:10.24507/icicelb.11.03.229 (Scopus)

Khumma, K., & Tamee, K. (2019). Very short-term photovoltaic power forecasting
using stochastic factors. ECTI Transactions on Computer and Information
Technology, 13(2), 151-158. (Scopus)

Ngamsanroaj, Y., Polsawang, K., & Tamee, K. (2019). Improving model using
estimate error for daily inflow forecasting. Paper presented at the ECTI
DAMT-NCON 2019 - 4th International Conference on Digital Arts, Media and
Technology and 2nd ECTI Northern Section Conference on Electrical,
Electronics, Computer and Telecommunications Engineering, 211-214.

doi:10.1109/ECTI-NCON.2019.8692311 (Scopus)
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Boriwan, P., Phoka, T., & Petrot, N. (2022). The Lightly Robust Max-Ordering Solution
Concept for Uncertain Multiobjective Optimization Problems: An Ambulance
Location Problem with Unavailability. Sustainability (Switzerland), 14(12),
7511. https://doi.org/ 10.3390/5u14127511 (Scopus)

Auxsorn, T., Phoka, T.. (2021). Emergency reporting system based on airbag
triggering. ICIC Express Letters, 15(6), 575-584. (Scopus)

Phoka, T.., Kumphet, K., Massagram, W. (2021). Localization of a micro AUV with
dynamic trilateration using low-power packet radio RSSI. ECT/ Transactions
on Computer and Information Technology, 15(2), 177-185. (Scopus)

Jaiboon, W., Wongthai, W., Phoka, T., Auxsorn, T. (2020). A logging system in
openstack environment to mitigate risks associated with threats in
infrastructure as a service cloud. ICIC Express Letters, 14(4), 387-397.
(Scopus)

Phoka, T. (2020). Realtime green spill suppression using k-means clustering for color
quantization. ICIC Express Letters, 14(6), 537-545. (Scopus)

Phoka, T., Wongthai, W., Kraising, T., Kosum, T. (2020). Dynamic incident reporting
and warning system for safe drive. ICIC Express Letters, Part B: Applications,
11(8), 721-728. (Scopus)

Sarakon, S., Phoka, T., Tamee, K. (2020). Robust noise for human activity
recognition using convolutional neural network. ICIC Express Letters, Part B:
Applications, 11(3), 229-236. (Scopus)

Wiriya, S., Wongthai, W., Phoka, T. (2020). The enhancement of logging system

accuracy for infrastructure as a service cloud. Bulletin of Electrical

Engineering and Informatics, 9(4), 1558-1568. (Scopus)
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Auxsorn, T., Wongthai, W., Porka, T., & Jaiboon, W. (2020). The accuracy
measurement of logging systems on different hardware environments in
infrastructure as a service cloud. ICIC Express Letters, Part B:
Applications, 11(5), 427-437. doi:10.24507/icicelb.11.05.427 (Scopus)

Auxsorn, T., Wongthai, W., Phoka, T., & Jaiboon, W. (2020). Performance
Considerations of a Logging System Simultaneously with a Customer
Virtual Machine in Infrastructure as a Service Cloud. Lecture Notes in
Electrical Engineering, 621, 285-296. (Scopus)

Jaiboon, W., Wongthai, W., Phoka, T., & Auxsorn, T. (2020). A logging system in
openstack environment to mitigate risks associated with threats in
infrastructure as a service cloud. ICIC Express Letters, 14(4), 387-397.
doi:10.24507/icicel.14.04.387 (Scopus)

Phoka, T., Wongthai, W., Kraising, T., & Kosum, T. (2020). Dynamic incident
reporting and warning system for safe drive. ICIC Express Letters, Part B:
Applications, 11(8), 721-728. doi:10.24507/icicelb.11.08.721 (Scopus)

Wiriya, S., Wongthai, W., & Phoka, T. (2020). The enhancement of logging system
accuracy for infrastructure as a service cloud. Bulletin of Electrical
Engineering and Informatics, 9(4), 1558-1568. doi:10.11591/eei.v9i4.2011
(Scopus)
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learning in Taiwan preschools. Paper presented at the ACM International
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Wongthai, W., Khruahong, S., Srithong, P., & Samphao-Ngoen, M. (2019). The
development of an internet of things mobile application for tracking an
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4th International Conference on Digital Arts, Media and Technology and
2nd ECTI Northern Section Conference on Electrical, Electronics,
Computer and Telecommunications Engineering, 220-224.
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av 20 uay Healthcare (@u0) iU Energy (Wdsa1w) 9117w 6 Auwiniu Andudesay 17.14

NA1579% 8 sia TUsaszywmananaulaluiuly

1.

[

maadundedlutagiu

2. wmszesniANuINIIuguAmInUszendlilunsin e ideya
3. pgniiRsiumsiaulsgdu DCIM

4. fiRuenmIN3

5.
6
7
8
9

a

Uagtunisiududsnihauls lidnsluluanvioduada

. danuveukaraulaniunaaay
. 98INAANISIUAUNISHULe
< Itd'd 1 < 4:1'9.1
. Wuanlmindenuuiaula wasidunfsanisvednans

. winzAunsRsunlan Ui

10. $NLAEITUNIPHAFUNIN KAEABINITHAILIAIININIIUEUNINAIUELUAUNITHAIL

AT

IT Wosndagdu IT danuddny wagdensuinnuiisedinemansavainiilse

gonluIzAUUTYQYIN



165

A5199 9 LARIIILIULALSDUALYRIUNSANEINANNINALANYIAD

W10 Imsanendianitazdnuse AL (599az)
1 Un13fnen 2566 (1.8, 2566 - W.A. 2567) 5 (14.29)
2 UnsAnwn 2567 (H.b. 2567 - W.A. 2568) 12 (34.29)
3 Un13fnen 2568 (1.8, 2568 - w.A. 2569) 10 (28.57)
4 Un13fnen 2569 (1.8, 2569 - w.A. 2570) 6 (17.14)
5 Bu 2 (5.71)
ST IVIUA 35 (100)

NA15199 9 WU fRounuuas UYL 35 AU Aad1asAnwaelulnisAnu 2567
(1.8, 2567 - W.A. 2568) 31uu 12 AU AnLdusesas 34.29 5998911 Un15@N®1 2568 (T.8. 2568 -
W.A. 2569) 31U 10 AU Andusasas 28.57 warln1sAnwl 2569 (1.8, 2569 - w.A. 2570) U 6

Au AnLluSesay 17.14 euaisu
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M19197 10 UansduiusesazvemaudmiuTngUsrasilunisfinysie

Wiada TguszasAlunsfnede Sovaz
1 ieillomausuduiou vielasums
Ussidildiumidigeiu
Sdui 1 39.4
Sl 2 9.1
sl 3 15.2
i 21.2
§duit 5 15.2
2 \ensiAsusuie/a
Sdui 1 18.2
anun 2 21.2
sl 3 18.2
Seuit 4 27.2
§duit 5 15.2
3 FoansiiuyuaLg
Sdui 1 30.3
Sl 2 21.2
sl 3 21.2
S 4 12.2
§duit 5 15.2
4 wierhluuszgndldasdlus
SukipvoU
Sdui 1 12.1
Sl 2 333
Sl 3 15.2
Seuit 4 27.3
§duit 5 12.1
5 A591AT0UUANTIULD
St 1 0
Sl 2 6.1
Sl 3 30.3
Sduit 4 15.2
§duit 5 48.5
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1NA15197 10 WU ERBULUUdBUMNTIINA 81 AU TTngUszasdliailontauTutusiou

wIslasunisussliulniiumisligadu egluddui 1 Souaz 39.4

1NA19199 10 FiD S2YIngUITaIALNLLAY

1.

N

AT

WiniuRuLRauwazna1Inladedu

3. WWeMIANINYNABIITAT LNEINUAIULANGINTENIN Data Science and Machine

Learning

0 o N oo A

Wumadenlviiueunan

wangnsiaulanayyiuade
Wetianfueusiludszgndlifunshaulusuen
Wioldsuasnulaziiuiuiiou

W skill Tfisanndetu way Athueenlideu Ulnde

WNDD19LLUABURIU

10. U1aula

datauauuzdus (weinluusznaunsdnivangns)

1.
2
3
4.
5
6
T
e
1.
8.
9.

aenSeunangnsdqUneny

. pnlivideseauUTeygen

- ATl YaTeY) MseRilauikase lunisseunsasu

nsIan1siseuinansaliindnuladlonannludaidiiesfiauniu

- IvfinnseusudalfUanistvunnauy

. eenlitineUfUR wiev lab thamsziivatsassineisounas islivunmneuelly

934 oaeuolAnusuenssiiiun negUng uad iTeulAnesan 0 e1nuniasisy

SEREENARIT
nangasmsiinisuTulssasinuiiviugradeoNudeuiUawmasniian
wanansasianuiaismeidiiudagiuinieundadlusgnesings

peNILUNSWeUIUTINTY & VUl Tutawuiy

10. apuAIANUFIUNTEULUIUNIY N1SARWULCOmMputer programing Hn logic Hn13lvivin

TUsiaaeez wluuda Hackaton senlviaeuitegsname insigdulvglangnis Data Science TL7

dwsuneulandgnegsia uaz illdnasiamasnvesilgey Ineuuaduiuusgnau

11. waldlaguazlafin1anisunneg



168

12, wumwianatunissey wasiiulunujiilaesddlatudvguiiieseus
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LANEITANYLAY 6

LUUATUTI8UNENSEN T NURRINSY0 il ulad L SH
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WANGATINGIFAENTUNNIUAIIRN 8191391 Inenstayauasn1siseuvaaTas (Mangaslul w.a. 2566) A INgAEns

=

A13797 1 Audaen1sanduvasdiidiulddaunde (Stakeholders’ needs/input)

SH of the Program

Needs/Requirements

Sum of Needs

Corresponding PLOs

LHUNTSANEILASYR

W.A. 2560 - 2579

v Y a

LHUNTANY ISR RIS s U

Y

rulvillgaudnuazuazyinvemMaseuslu

ANTT9T oo (3Rs 8Cs) Usynaudie

VinuearAnEnyzdo ULl

1)

2)

3Rs lauA N1581ueen (Reading)
ns3eulaWriting) wagn1sAnia
Ju(Arithmetics)

8Cs lein MinweaunisAnee1l
s wagvinwelunng
wAtleyn(Critical Thinking and
Problem Solving) #inzA1un3
a59aTsALazUinnIsy (Creativity

and Innovation) ¥iNwA1UAINY

3949N SH’s need

1) dAnuimaInensteya uag
madeuivouies ammgui
uazURTR Tinwgnnsliintedle

[
o

WMEIANTTUGS

Y

2) TVN®ENITIHATIEA hay
F1A5129IN19911398 Tunnsasna

aaAn 3 llaruInNs Ty

3) TANUAASISUAS19ETIA haY
ANUTOYIUINIMEANTINUITE

16 vansuwvusls aunsasnaula

PLO1  83uUneuuIAnLaENg Y
Aeduingimsteya maSeuiues
P304 uay Joygyseivg Tdegn
9NABY kAL ANAUAN YLD
Foyafiianumannvas

PLO2 &@1313090NLUU ARAUTAND
3TumsiFeuivennioiil
UsgAnSnn uazmingauiuanuay
yostoyaiitiamnuvannmanely
MhguUNIATE USENenvu %38
DIANTH)

PLO3  aunsaldasAmnuinu

WM ITTeYA NTTUUITVBNATBN
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WA IRILETIY ANINTEUIUNIFL

(Cross — cultural

Understanding) ¥inuza1unal
suile Msvhaududiy waznny
#1 (Collaboration, Teamwork
and Leadership) ¥inwea1uns
doans ansaumA LAz STy

G0)

4

el WushawazuSyeyn

UWIINYIFYULTAS

Adevied : uivenadusmsiiiodny
ﬁuaaéﬂﬁzﬂaums (University for
entrepreneurial society)
NUSAINNIINYIAEULIALS

1) MINanUNAR

2) N33

3) NISUINTIVINNG

4) mevihyissAalsuag

INUTITU

5) MSUSITINNITOIANT

7)

widgmlusunsuiinweu way
anansoUszynaaug dnaueds

Tnsie) 191

ANSNAUINULDIDE19MBDLLBDY

Y

fvinwzn1sdeasvianiwineg
LAZNNSINUIR @11190
asUUATENENEAANlneE

nADY

e

Y

Tinwznsidwmalulad
ANTAUNA FNUNTOTLUUNANY

AYINITTLHUUNUNTIR LS

I3 1 ¥

way Jayeuseivg dnnseasia
nszUUNsul/uinnssumalulad
HynuseAugiinedosiuvinds
PLO4  @1u130ARIATIZY LAz
d9AT12908190IMTINE AUNSNNIS
Waglvang Wagtnsyuiunsing/
winnssunalulagdyanusefvgly
Uszgnadldlunmsundemlianim
PLO5 anunsaldinalulad
ansaunalunsiiusIuTndeya
AT FuATIEN wasdLaueteys
Ieoghamnuzantazdusesansnn
PLO6 annaldinalulad waz
FanesiunsBouiveaaiesiis
Uszansnmluineinisteya il
NINANNANUITY %139 NITUIUNIT
Twsl/udnnssumalulag
Hynuseing Mduiiseuiuly

SEAUTIR/MIDILAUUIUIY
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[

5y

o ¢

Ay WushakazUsyey1vas

AMSINYIANENS

FevimivesnngIngimans: an1dun
A3NATIADIAMNUIMIIME AN

\eAudEunndny’
NUSHIVDIARULINGFERS:

o msnAntuTaRidnen iy
e duinide winng
AUsENaUNTS NiounIe
ANISITY 938555Y e
HOUAUBIAINUABINITVDY
paRnssEaulan

o ANSNAANAIUNITIBINIG F98
waruinnssuilonmuUszina
wagpIAnIITAUlan

e NNSUINNTIVINISUAZENYNDA

BIRANUIVIMUINGIMIER

PLO7 #oens thuauedoyadilsain
nsAnw AuAd ITeuariauni
WeN1sTaya NMSLTEUVDIIVD
309 uazlyauseiivg

PLO8 U URmuminassenussed
nideuuiiuguvesnns Ty
P3U5ISUNANITINSTIINZaY Las
flausuiinseusentniilesu
NUDUNNY

PLO9 anunsaviauduiiusiuiu
Foulunsvinlasansiunisly
WMEINTToYaUALNITITEUIVD
wios Tvsluguedihuasgm
PLO10 fnmzfiuansliiiuda
ANUAALINATINZLALAIUITONINU
Tun1susmsdnnisesansadeluale

28190 UsTANT AW
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wazAlulaggyuru danuuas
ANAQAAMNTITY

o NMTYTUINITOIAAIUINNG
A1 euazuinnssuile
GNGRHRRFRIMTEES
AaUdniusTsu uazeyiny
Aawndey

o NMITWAIWITZUUNTUINNS

Y Y 3
FanstduasAnsaussouyas

USHEYINIANBIVDIAULINGIPNERS:"

Wemansas1aloye”

sgasiBuaNainSNIseuIuda: | 1) anug
1’4 a o
ATUAUANIYA 2) NNy

3) 93537U

4) SNYULYAAA

Thailand 4.0 nsUsulassaseusewmealnelud

Usznelne 4.0 Aivuaiderimilas
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fiemne mawanUszmafiossg
“puiuag Tads uazdsBu” Tagns
Usudeulassaamasygiaves
Uszinalnellg “seuuimsughafiiiy
Msaiegadn” Aduindeusie
Wwinnssu welulad wazAuAn
a¥assd mstuindeuuszmalne 4.0
ilauisdnanuanansalunmsusiuves
Uszsimasndudedlindasznniy de
Usgnoumegiidiusiumean Lawn
AASE MALDNTU AANSANT 119
URINGIFY wazvan1Tuiduang o Tu
mMssduindeuluimauszmalne 4.0
e lgmnusisdamaasugia A
PYATAUNIIHIAL NTUNTEAUAAN
uyud uaznsinuaIndon fin

MM s AUlvinyewieuIan

(Future skills) 7isos5uUA21

Wasuwlasdwdunaananeuenis
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NenuiinsdsunUadlignigng

AL TEIYIAINNYUDNUINTY

£%
L]

usnanildadiuseiuidouann
walulag Msdemalulad
ansaumanUszendsiumnalulad
onludfvedgnainnssy Sudwalviin
TOYATIIUNMIATS NIATINIAL
negnamnssufianudndulunis
Uszananatoyavunelvg dudud
wfainuarUszendldmalulad
Unyayrseing (Artificial Intelligence,
Al) uaging1n1sveya (Data Science)
dielyiannsainnevideyaiified
UIUNMAALADE 19 TIRAN LA
aensuiusuudeyaiinniuegis
soifloanldlimAnyszlevisions

Wawnszuudnludflaegradususssu
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gnsANansYIA 20 U

Tutagtudsenalved
gvsAansiiiedunAouATgiade
waluladAdviavaniady uae
AMAgaaMnITy lunsiauuinnssy
Tl msafnuudasuiionsinge
LAZNITIATIEMTIINUY (Predictive
analytics) dmiudayausunaunly
Fusing 4 Tneldmaluladtugs
Inganz walulagiulyyuseivg
(Artificial Intelligence) NM3138U3V01
1384 (Machine Learning) msﬁaui
198N (Deep Learning) Ingnisvoya
(Data Science) lAs9UeUsza Loy
(Artificial Neural Network) szuu
9938 (Intelligent Systems)
Arnssudaya (Data Engineering)
FwIMTiaseitoyavuntvey (Big
Data Analytics)

AaiuNsLRAaNTEUS

NININTYAAR UazELIE Iy
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AonARBANUENSANEAIYIA 20 U (W.A.

v w6

2560- 2579) fifinnsusideiesl
“Usznafianuiuag dads Sedu 1Ju
UTEANAUILAD AIENITHAILIAIL
USrnves iasusRaneliies” Lile
Wanaunndin lraulnedinuge
Fipuifune Ussimaanunsoudetulaly
STULIATYFNY LAY gnsmansil 3 N3
WAL LETUASNANEAINNSNEINT
wywd dnsiaudneninaunaen
39730 Usunmsiseusuuundnlay
(Transformative Learning) @onAang
AULLIARNITIANTISANYY (Conceptual
Design) MUWNUAISANEILAITIR N3
fvuaddeiaideulouneveaigi
FosmstuindouasusRaceuinnTsy
ududosdinis Waun New S-Curve

Faduguuuuvesnisamuly

geamnssdlual e swasuguwuy
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Aurmuazwmalulad s9uve uleung
ARvaLeLATYgRakavday Bnvisly

[

gNsANEns 5 dapensiauigany

1 a Y

TnSaudndyaasughakasdenumara
TaotamzyranslAvndnnunaviadid
ANAW FeUsenelnedinunay
yransidienuiauansnsngeiiagly
paUAWRINIARRAMNTIY Ug
Thailand 4.0 leipgnaiiesne n1sasns
dsedlsimaulandningnamnssuiy
MsnanTudinRTA LS T

MIPNINYINTTTOUA Uay

Unyayruseing (Data Science and

' '
a A

Artificial Intelligence) 3aidua
gonraosnuulaugluseaulseina
fonsdaaSunaznswangendus
TnefiowauiuInnssumsmu
QRANMNITUAIVAUNNTTBITUNTT

'
a

Tusmsmeinugsiadaludadid gy
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Fovilidstinsadayaansiiterinn
ANUFRNIENE MUININTTDYA
AUty Usehyg ke ssuusInsyy
TfsnnTudtesesiufuaniunisal
lnganusileduningaamnssuly
sUuuusng 9 rlassnsidedifienna
yailedu ilea1sassdniiam
Adeuazuinnssulnaluniu
9REMNTINAIRRE19TUTEANEA ™
uazldnasgniilonauausisions
WanUsemaegiedsBu uavasniuiu
ulgunensiaunidvaiieduindon
iswgialudseinalvesioly wagly
anmezanuasuilamisiny
wealulagadvialudsaudagiudenui
Sendn dpuuvisgalaniiing
(Globalization) viedsnuiiiinisdeans
Aswsaman mslfimaluladadsiavinli

LAAINUAADIAILATINITVE YA
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nemumalulagognannnszlan ou
danalvilindeyadnuiuummanaznis
uanudsuteyaifiulusenusnia
JududesinsiaunszuutazieU
wadulnglneluladtuas wu
Unyaysedng (Artificial Intellisence)
M33eudveaaias (Machine
Learning) N5638U3L%4EN (Deep
Learning) N193tATI¥ (Analytics)
nswauszuUliliaNaaa (Smart)
waziBesuaesensldauinndy finns

v [ 1

W Ianssuiietiewanundang
MassuinnssusuRavaLiie
afuayuuYeInasy ioatuayy
UNNNSNELUNTIATIZALAY
hedelsa etestunislanfiuas
Tasnssunaleiues nsuszendldany

Aunsinenswuuiuglaglddoya

“U‘umimyj (Precision agriculture using
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big data) tDuau vilinanedu
Sausssunay dspumanaluladfid
Anudndudaddmauimnesluns
Uszadanatays lun1sinsien lunis
weuaznsativayunsanaulasg
YIYRAN ﬁm%’unﬂﬁmﬂiimamﬁﬂﬁu
sterelloimasaial AuAnIT
Wasuuasmedeaunas Tausssuiu
DE19UN AINALANAAIIUADINT
UAAINIHALTINITENIWINGINTT

s aa o

Toyauaz Uy 1usedivg Ninu3

A lalungufuaznisuseyndld
mdnnsiug AT inenmsdeyauay
Uyauseiing vilvianunsayssend
09AmNSI 9 MAeadies 1t

#3198 IANANUITEUAZ U IANTTURENS
fUsyAvBamuarldnnsgiunioudias
annsatuiedouliiinisiasunlas

aadaa

wAlulad NNz aNiUAINTINUD
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dannlng neldnmusssy 33us3IU LI
[d o v U [
Wumasduvayunsnaulssina

28196981

ulaune EEC (Yo 9) wlgung EEC (Eastern Economic
Corridor) 1ulassnsimunasugia
fimsasszmelnsfinsounquiiui 3
Jaminluniangiueen laud Ywmin
Yan3, sv809, uazduny3 lasansiign
Aun b dugunIsAuaznsamu
vdn LileRsganisamuansaUszine
Tnefinsasiasuluaumnige
aamnTTILUTIUTUge, Mavioailen
WAZAUNN, NTANYILAZNITHAU
NINEINTUYWE, NMTNUATUAY
wAlulag¥nw, sIudn1siaL
Tssadefiugmudy nsvuduariad

anngd

fatiuianauaupIuleule EEC 34

yadunnmsiauuazasuaseiaeey
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WINNTTU wazlASIATINUF UG
wissnaumSenliiunslugudnans

VNALATYENILUBUIAR

sinweluAnasse 7 21 uay LLL
Skills

1) vinweanudugusznounis

2) VinyensseusLaruinngy

widgmdu
3) VnvyraITEUWA @0 wAlulad

4) NNueIIe

v o I 1
ANUABINTIFAINUUVDIUIYNG
AMN1TINAIsa UL
v o I 1
AUADINIFAINUUVDIUIYNG
1. 919158luannTugaudnwm
(Lecturer)
2. 1n39% (Researcher)
3. dndngnmansteya (Data
Scientist)

[

4. IensdyayUsehvg (A

Ll

Engineer)

1) dAnuimaInensteya uag
NNSSUTVDAATOIDEYNADY

LAZLIUET NIN19NG U

2) @unsat1ANNSINeIneInIs
T0ya LarN1TTUUTVRATOS
WsEyna wazysannstunis

Ui uRau
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53mNnsvaya (Data Engineer)

6. 3MNTNTFHUTUUULATDS
(Machine Learning Engineer)

7. dnWaunlusinsussuusanioy
(Intelligent Systems Developer)
8. snwsnumsiFeuduuuiaies

6

wardayauseiyg (Machine
Learning & Al

Consultant)

9. e euasiauNgINadaates
(Business Intelligence Analyst and
Developer)

10. #n3FemuInginsioyauas

Unyy1Usehug (Researcher in Data

Science and Al)

€ W Aa

ausainTIe dndula Lag
wAtlgynn Tusuniuiingeu
MEANUIMINgINsToya

LAZNISISEUTVRAATOS

anusaUsEynAANg Uaue
a9 vl o 1o
TNISHAILINULDIDE19F DTS

TANUARNSISUES19ATIA WAy
ANUTOYIUINIMEANTINUITE

Tananauwvugle

Y

TVNYLAUNWILAZNTEDANS
Tamne N lnenay

AYIDINOY

% U

Tinwzauwmaluladwaznis

AU

TR TULALATUTTTY

q
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10) Asxpi8UlTYy ASIRBLIAN
11) Fodndaain

12) flanudgaag umlunim

Ny
13) fianandugun

14) AINF151504%

TQF

9

v
Y

[ a

AUAMQA TEAU 8

1) w3 Anuslusyiuumi

919 LWLV YR

9

[y

2) vinwe Si5uAauariteiifinade
13 A3519BIAAIUIUTOLY
UFTRIlA e auossauia
ansaldnwdangulu N3
UaUaNaNUNIITINITas

NAMUNITIVINTALATUNS
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T
a

aa I3 < [ [
ANuazlungausuluseau

UIUIYF

ANNENNTa UM TUTEENALY

WaE ANUSURAYOU

Feawglunmsuitymi
Fudou NUULATNAFBUNG Y]
il vidodum Fmeulvali
FutounaviiuuussIy
(Complex and Abstract

Issue)

Dugemeyuagun
(Authoritative) @unsalu
I a =
ANUTIUAUAIINS YN
WBNISUSTIANIIAU
NUATYUID DIANT
(Organization) kag3uRAv¥aU

pgsdAglunsveIYRA

ANUFLaziu USURTImNG
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ASNATIARUIANUAALAL/

P39 NFTUIUNS Ll ITN

v a

913198 {3URnYaU waNgAs

AANUINNUYNIINGINTS
Toya LayN13I3eUTVBUATN
gnieIuazaInTnesuele

AU HalUEN
ansaunteynanizutile

AT FRATLAANIN1E INe

LAENNWIDINGY

anansonAusluussgndly

Tunsuadganiznisle

aa =

Jmnuieand J3nsansisae 3

q

U

Ay dulazaauNG

Y Y

L%
9719138 HDU

A13150UANUITNNG BN

WeNstoya Laynsiseus
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YAUATOIIQNABDY WA A1UNTD

gaunelgdudnlale

2) ananseranusluuszdldly

NI way wndgmle

3) APNUARASIETIA LaZNIS

Y

anudunguled Sanudu

o

hol)}

AZERUT

eX2p

4) TAMEIIN IIFTITU ATIRDLIAY

q

L 6

ANUYDERE

MsIAnaNgnsIMemansumUngn a191vINeIN1stoyauarn1sIsEuIVRNATE (MANgRslvd w.A. 2566) AMYINEIANERT UM INTUULTAIT
wananslanniiunisvedeussiliunazderauanuzangiiduladiude laun Jadia G8s Jladadn dnnilemgiuarasdldunnudesnisvesdiidulsdiude

wialdlunsimun PLO Tnelinsunuwazaiiun1snelduunfnnisinn1sAnunfide nadws (outcome based education; OBE) lagt3uainnsiasisvinguid

a

dlddnudeinesdoiu ndnges uunlu 3 ngu Usznaudie
IgMNInANwaZEINANIENUge (High Power/High Impact; HPHI) laun 91913855 uRnvau vdnans a1ansdusednmanans

Y

1)

ey

v v a =

2) FHguNTRILaTAmNanIENUa (Low Power/High Impact; LPHI) lawn flddaudin nseumasgiunandissiuindinfnw a1vivineinisteya

ey

a U =

WAZNSISYUTVBAATON KANTOUNINTTIUAMIAISEAUEALANY LA ey Tagtuuazlusuian

9
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3) gigIwIvEnLazAmNanIENUdn (Hish Power/Low Impact; HPL) lakA Aeinenmans wasumningtdoulses nsensnn1sgnudny

ANeFans Fewaz WIANIsy (87.)
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LANEITANYLEAY 7

LNaANSIUTUNITRBUSULT LB NLAY
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\Weslwl swaluswdd 52000 weasing 053 943326 fia 138 email : suthep.s@cmu.ac.th
Al Anginedans aninerdewsens  IEdgdmduduenasdRiasly

nangns Inermansuniiudin @a1913%1 Men1steyauarn1TTEuIURUATDY

ddn d funsulBgduensdiiey
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KUUABUSUNTIUUDIR ST RLAY
o -3 L4 - - =3 d
nangasingmansuniadia sv1ivinenisdeyauaznisteuiveaniag
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