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LY 1 AU 117, 2
WUUIYING
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1.1 J109AY - 9
1.2 3w uden Litfeanan - 9
2 Ineinus litfoanan 12 18
3 N13AUAIIDATE - -
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IuunieinTIunaeanangns  Litdeendd 36 36
3.1.3 5793 UnRUINA19)
3.1.3.1 NIUIANITANE WA 1 2. 2
nusedyn  uwaukidesnda 18 waEnn
Ay U 9 wiqefin
854501  lassadeiiugiuuaznisdanisaunsadi 3(3-0-6)
Infrastructure and Smart City Management
850502 Anensteyauazniaiiouivenaiesdmivausnds 3(2-3-5)
Data Science and Machine Learning for Smart City
854503  nsdansuinnssudmsudauansuaus 3(2-3-5)

Innovation Management for Low Carbon Society
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YN nurulddasnii 9 U2enn
danarunsadenssusiedvinesatud 9ruulidaenidn 9 wirede snualuaulalae
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854511 miﬁﬂmmmLi“]ulﬂlé’l,t,azms%’m‘hLquﬁqsﬁaﬁW%’Uams‘m%ﬁ 3(2-3-5)
Feasibility Study and Business Plan for Smart City

854512  SYUUNANIUDIRTEY 3(3-0-6)
Smart Energy System

850513 nsdnnndanuyuvuegedsEudmivau$adn 3(3-0-6)
Sustainable Community Energy Management for Smart City

850514  msnAvzaLfiand1viuTEUUNdInuaSUau 3(2-3-5)
Optimization for Low Carbon Energy System

854515 miaaﬂLLUUsqmuLLasmsﬁ’wmLﬁaaﬁm%’uam{m%ﬁ 3(3-0-6)
Community Design and Urban Development for Smart City

854516  M1sPBNLUULNARNDSILTRNTSud WS UAINSATR 3(2-3-5)
Design of Innovation Platform for Smart City

854517 Lﬂ%qﬁal,l,aziﬂil,l,ﬂiwsz84ﬂﬁﬂzyﬁmﬂizawﬁﬁm%’uamﬁm%ﬁ 3(2-3-5)
Artificial Intelligence Tools and Applications for Smart City

850518  mAneikarnslivsslevideyanunelugidmivanindi 3(2-3-5)
Big Data Analytic and Utilization for Smart City

854519  thiefiAwieafumsdamsaunindnuasuinnssuiava 3(3-0-6)

Special Topics in Smart City Management and Digital Innovation

Wednus 18 wawin

854591  AMEINUS 1 uWu 1 7. 2 3 wiwhn
Thesis 1, Type A 2

854592  AMNEINUS 2 uWu 1 7. 2 6 Miwhin
Thesis 2, Type A 2

854593  AMEIWUS 3 wWu 1 7. 2 9 UUBAA

Thesis 3, Type A 2
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sngAv1verulitundlein  31uu 5 vidaene
854571  Seil8UITINMINeFE@nswarmAlulag 3(3-0-6)

Research Methodology in Science and Technology

854581  duuun 1 1(0-2-1)
Seminar 1
854582  guuun 2 1(0-2-1)

Seminar 2
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3.1.4 WHUNISANYI

3141 40U 11. 2
HT7 1
AANSANEAU

854571  szleuiivemainermansuazimalulad (idumieis) 3(3-0-6)
Research Methodology in Science and Technology (Non-credit)

854501  lpseadaiiugiuuasn1sdnnisaunsadi 3(2-3-5)
Infrastructure and Smart City Management

850502  Anensfoyauazniadouivenaiosdmivanindi 3(2-3-5)
Data Science and Machine Learning for Smart City

850503  nsdnnsuinnssudmsudsAuAns e 3(2-3-5)
Innovation Management for Low Carbon Society

3 9 wwhe

7 1
aAnsAnyIUang

854xxx AW UADN 3(x-%-x)
Elective Course

854xxx A UAON 3(x-x-x)
Elective Course

854xxx AW UADN 3(x-%-x)
Elective Course

854581  duwwn 1 (lidumiiefn) 1(0-2-1)

Seminar 1 (Non-credit)
854591  INYIRNWUS 1 bau 1 7. 2 3 BUILAR
Thesis 1, Type A 2

7 12 weie



-19 -

T7 2
AANSANEIAU
854582  duuwn 2 (luduniefin) 1(0-2-1)
Seminar 2 (Non-credit)
854592  AMEINUS 2 wWu 1 7. 2 6 e
Thesis 2, Type A 2

3 6 RUYAR

T 2
AANsAnEUang
854593  AMEINUS 3 wWu 1 7. 2 9 nenn
Thesis 3, Type A 2

3 9 wehn
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3.1.5 AN95UYS1839

854501  laseadreiugiuuasnisdanisaansnda 3(3-0-6)

Infrastructure and Smart City Management

unARuATBIFUsEneUTBERNSATR RuavsruulfTRmadies asaswvuudeedmilaseads
g uepU3mIansisa MImsTamsuarnamusesumsRullesed g i urelilaansaume
nmnewazulsnefifeates Usslowdid inmsusudunauasinegsainindsmilan

Concepts and components of smart cities; dimensions and city operating systems;
Infrastructure and public service subsystems; management and planning for growth, essential

information and communication technology infrastructure; relevant laws and policies; benefits,

evaluation indicators, and global examples of smart cities

854502  AnenNstayauazn1sIEUiYRIATRNEINSUANNTNTRA 3(2-3-5)

Data Science and Machine Learning for Smart City

NUFIUVIINgIN13Teya N1531AT18MTayalied1333 n1sSeusvennIauladu
M3Beudddn walansiseudveaesetugs waluladdeyavunavaidmivaunsads sunesidn

Usganuasinds (lolof)) wasieSevedisus nssiukasnisdnnisdeya TWsunsuussendaunsndn
Fundamentals of data science; exploratory data analysis; introduction to machine learning,
deep leamning; advanced machine leamning techniques; big data technologies for smart cities; Internet of

Things (IoT) and sensor networks in smart city; data integration and management; smart city applications

854503  N13eAMIUIANSINAMSUIANATT UL 3(2-3-5)
Innovation Management for Low Carbon Society

LY

Anuvimelvdvesnsiasuiumanaluladidausadfuaruinnssuadavia uleuiewas

(%
aa v o

ENSANARSAMIUANISATR ANNARATINETIALAENSTAILIWIANSSURRYIad mSUauSadR 1Atian1g
ANTuIANTTN NMIUTHEUYaAUIRNTIN WNAATEIANUGIBULAZAN YA YR IWUINNNITEBNLUY
AULUIANTDIAUSITURATAIAUAITUDUAT WUIANNAALALLLINIINITUURANTIING 10U 089

Usgansamgaanlnonisldndanunyuideunaznineinsifiog nsduaiuanudsduriunisufun
TN

Technology disruption to smart city and digital innovations; policy and strategy for
smart city; creative thinking and digital innovation development for smart city; innovation
management techniques; valuation of innovation; concepts of sustainability and expected
characteristics of architecture according to sustainability and low carbon society concepts; ideas

and practices of efficient use of energy, renewable energy, and other available resources;

creation of sustainability through professional practice
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854511  msdnwanudululfuasnisdaviunugsiadwiuaunindi 3(2-3-5)
Feasibility Study and Business Plan for Smart City
LWIARALAZIMATIANITIUHLNALVENIIEIND D9AUTENBUVBINUNINGIAD NITIATIEN

arundululdvedasimefuaininds mdesesiuuuteslutim nsdnrhusugsia nsiTedu

MsnanAdTa wiedlefiieades nslemeinnudsmazanuseuln nnsussdiunansenuves

Tasamsnuiasygmans dauuazdsandon nsdAnwlinnanigsiaiszauaudidaasdime
Concept and technique of business strategic planning; business planning

component; feasibility study for smart city projects; foresight analysis; implement the business

plan; research for digital marketing; related tools; risk and sensitivity analysis; evaluation of
economic, societal, and environmental impacts of the projects; case studies of success and

failed business models

854512  STUUNAINUDIRTYY 3(3-0-6)

Smart Energy System

'
a v LY [ v

wFeusansorluuiunvesanndnds naluladfiifoadosfussuundanusaases
walulagauisnnia szuululasnia LaINEIULUUNTEE Asrauduasnulnan Tssli
LaﬁauLLaswﬁwmqw%Lﬂu@uﬁ

Smart energy in smart city context; smart energy technology; smart grid technology;
microgrid system; distributed energy resources; demand response; virtual power plant and net

zero energy

854513  n1sdanIwdsuYNYuesdsEudmiuaIngR 3(3-0-6)
Sustainable Community Energy Management for Smart City
Jaymwazlanianunganuvesyusy walulagndsuyusy walulagfadiadmsu

Uy NsUTEYnAlTnAlulagAdnalun1susnsdIanIsnasaugusy n1sUseiiunuAuA1ve9

nsldnalulag
Problem and opportunity of community energy; community energy technology;

digital technology for community; application of digital technology for community

management; evaluating the cost-effectiveness of technology usage
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854514  msmAIINZANTIgAFMIUTIUUNEUATTUB LAY 3(2-3-5)
Optimization for Low Carbon Energy System
fugruuasminmsszuundsnuliiuagaudousnsueush ndnnseenuuuiazinaie

mMsmAngaNfian smamamngauiaalagldisudnnsmeadamans Buuuiumdaiadin

uazsuuunan msldlusunsuroufinmes madouiveunios msUszyndldisn1smarumnzan

Tunsundgyminsiuszuundsnulaznisannislanlassfigaiivoulaeenlen nsaldnwinisly

AN AT ANE M UNTOBNUUUSEUUNA AN UB SN
Basics and principles of low carbon electric power and thermal systems; design principles

and optimization techniques; optimization algorithms using mathematical optimization; metaheuristic

optimization and hybrid optimization; computer programing; machine leamning; application of
optimization techniques for solving energy system problems and reduce carbon dioxide emissions; case

study on using optimization technique for designing low carbon energy system

[

854515  NM139NWUUYIIULALNITWAILLBIFMTUANSATA 3(3-0-6)
Community Design and Urban Development for Smart City
ANUNUIYYDIYUYUY ﬁﬂwmwawm%uuazaqﬁ‘ﬂizﬂaumuﬁad wwamuAnlunig

28NkUULIDY lAssaiisvaaides Joyailas anunisallymiuazainuyinmievesn1simud o

FZUUNTIANITILDY maa%mmmL%aﬂmswdwqmuLLazLﬁaq NTLUIUNTUAIUTINVRIYUYULAY

voaifidauldduds nsdanisiufileaunnnga
Meaning of community; characteristics of community and elements of the city; concept

of urban design; urban structure; urban information; problem situations and challenges of urban
development; urban management system; establishing linkages between community and city;

process of community and stakeholder participation; space management for all groups of people

854516  n1seenuUULWanWeiIuTAnssumSUaINIATR 3(2-3-5)
Design of Innovation Platform for Smart City
WUIRANITILATIERUAZDONLUUTEUY N385 UUTNIa07BYA mmigmmiﬁamma:ﬁ

nsysanIstena unaseduuianssuluaninda w3 esionaznaluladilddmsunisiam

wnannesy N1seaniuuLNaaNesILInNTTUAMTUTINANAwIURTYY MITUTHEUAIMUANAINS

Asugmans nadiAinwesunaneiuuinnssluanings
System analysis and design conceptualization; data modeling; standardization and

data integration; innovation platform in smart city; enabling tools and technologies for platform

development; designing the platform in smart energy; business model canvas analysis; case

studies of innovation platform in smart city
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854517  inSasiouazTusunsudssendiyanussiugdmiuauinds 3(2-3-5)
Artificial Intelligence Tools and Applications for Smart City
uAnAs Uy Uszang Augrunindsudvenaies mastuundudu lassde

Usganmdfisuuagnindoudidedn nesunuuwanisdansdeys roufinnodivmiluauninda

N13UTLUIANANIYITITUYIRA miLﬁmﬂisﬁwﬁmwﬁuEﬁjﬁgigﬁﬂisﬁwj ANNUADAAYLAZNITINEIAIL

Uaoasuasisae asesssunazanulududiilulygyiuseivg
Concept of artificial intelligence; machine learning fundamentals; linear

classification; neural networks and deep learning; data collection and management; computer

vision in smart city; natural language processing; optimization with artificial intellicence; public

safety and security; ethics and privacy in artificial intelligence

a

854518  n1saaTuaznsldUsElevddayavunalugdrusuaunsndn 3(2-3-5)
Big Data Analytic and Utilization for Smart City

¥

wAndeyavuIalng NsIasizviteyatuinlvg a3 edleuavimalulagdmiunis

Y

AnTenvunalug Yeyallanazanuvionig nseenkuulaTEieiugIun1sIansteyarunivey
S| a v A o v ¢ ad v 1% oA
nsandenmalulagteyavunalngiiieinluldauluainin®s nsussgndldaudeyavuinlvg)iive
aiaaAngsialuausngn nsdlAnwisunisuszyndldteyavinalnajdmsuanningn
Big data conceptualization; big data analytic; big data analytics tools and
technologies; open data and the challenges; designing the big data infrastructure; evaluate the

big data technologies for implementation in smart city; big data utilization for business value

in smart city; case studies on applying big data for smart city

854519  temiAmArafiunsianisaunndfuazuinnssundva 3(3-0-6)
Special Topics in Smart City Management and Digital Innovation

'
v a

aeRmNslmiiRgItuMsTanTsaunsngauasuinnssuaIianuaulaludagdu wu n1s
AANsalauIAn Inganisainnee Joyaussivg naanusandey dwndousaniey [Wusu
New knowledge in smart city management and digital innovation based on current

interest such as foresight, various crises, artificial intelligence, smart energy, smart environment
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854571  suilauisivemsinendansuazimalulag 3(3-0-6)
Research Methodology in Science and Technology
ANUYNNY Anwaly wazldnuenTidy Ussianuaznszuiunisiay nsniivuadyninig

a [

398 éhLL‘tJiLLasananmgm mimmamwsﬂj@ga mﬁmiwﬁ%ga N9 T8UIATIT LAY IIIIUAITINE
nMsUseiluwaudde nsunadTeldld asserussalnide madaifnnsidelaniynig
v a 6 =
MUINeAEnsLasinalulag

Research definition, characteristic, and research goals; types and research
processes; research problem determination; variables and hypothesis; data collection; data
analysis; proposal and research report writing; research evaluation; research application; ethics

of researcher; proper techniques of research methodology in science and technology

854581  dAuuu1 1 1(0-2-1)
Seminar 1

Yaa Y ada

WUlRANTINITNNTAUAIN HNNNSAATLASIZAUNAINUNI DNAIILIY BNHUNISULALD

Y

& o a I )

51891uluIT91UITBNT 0N LA BT IAUINEITINUS VoI AR TWIIT0A 1UN1TINNITENT T A LA
[ aa o IS5 d’lj d‘ o
U'J(FlﬂiillﬂﬁmﬁiﬂEJ@JLUE]M’W]‘U@L"’\]U
Emphasize on encouraging students to learn how to search, criticize the articles
and published papers; practice the oral presentation with precise content on related topics of

current research or thesis in smart city management and digital innovation

854582  duuun 2 1(0-2-1)
Seminar 2
diauensnusareduTelutidenudfefiiedostunmsdamsauninduasuinnssy

favialutlng iy Tnefivdedouanideminiay
Presentation and discussion of current research topics related to smart city

management and digital innovation with precise topic and content



-25 -

854591  ANYITUWUS 1 uWy 1 2. 2 3 wiaehin
Thesis 1, Type A 2
Anwesduszneuiveniinug wiesegdivendnudluauiviiisades smusaussiiy
Tang/Mdoinerinus Wawnenasuaniniudnsiveeniefuinerinug (Concept Paper) way
Savhwanisduassienasuasnuitefiieites
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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Design and develop data collection tools; research methodology and preparing a
thesis proposal and to be presented to the thesis committee; obtain approval for thesis

proposal to conduct research

854593  ANYINWUS 3 WAU 1 7. 2 9 BUYNA
Thesis 3, Type A 2

1Y o

Aususudeya Tinsideya davissnuanuiimitauesos1ansdiuiam
eniinus davindnenfinusatuanysaluazmewnsunaaidenunasidnsanisnyuardouliy
nsaeudesiuineriinug duduinerfinusatuauysal

Collecting data; analyzing data; preparing a progress report to be presented to the
thesis advisor(s), preparing a complete thesis and publishing a research article according to the

graduation criteria and defending thesis examination; submit the final version of the thesis
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Infrastructure for Smart City
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Differences of smart city and community; smart city
infrastructures and smart city platforms; environments of smart city;

core components of smart city; information system; utilization of

854501 Taseadreiugiuuaznssansaansndn 3(3-0-6)
Infrastructure and Smart City Management
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Concepts and components of smart cities; dimensions and city

operating systems; Infrastructure and public service subsystems; management

and planning for growth, essential information and communication technology
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information system and digital data communication for smart city; case | infrastructure; relevant laws and policies; benefits, evaluation indicators, and
studies on infrastructure for smart city global examples of smart cities
854502 nalulagansaumanaznisieansluauninda 3(2-3-5) | 854502 Ingn1sdeyauan1siseuivanAIaEmMTUANISATR 3(2-2-5) | iusgdninaili
Information and Communication Technology in Smart City Data Science and Machine Learning for Smart City donnaeInuAlulad
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Applications of information and communication technology Fundamentals of data science; exploratory data analysis; introduction

(ICT) for smart city; components of infrastructure and smart city | to machine learning; deep learning; advanced machine learning techniques;

platform; communication protocol and network system; internet of | big data technologies for smart cities; Internet of Things (loT) and sensor

things (IoT); privacy and information security; case studies on application | networks in smart city; data integration and management; smart city

of ICT for smart city applications

854503 MsSANIANTIATHRL1eE B 3(2-3-5) | 854503 mMssan1suianssudmiudeauanuaus 3(2-3-5) | wsedvlyalli
Sustainability Smart City Management Innovation Management for Low carbon gonnaonuwalulag
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Smart city knowledge development; community
development concept analysis in various system of smart city; policy

and strategy for smart city; organization development with digital

Society
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technology  applications; human resource management and ‘ﬁﬂizﬁm%quqqmiﬂEJmﬂ%wé’wmmguﬁauua:ﬁwmﬂsﬁ'ﬁaq NTELATNAIIN
development; case studies on sustainability smart city management gdguNWUﬂﬂiﬂﬁﬂaﬁﬁﬂ%w
Technology disruption to smart city and digital innovations;
policy and strategy for smart city; creative thinking and digital innovation
development for smart city; innovation management techniques; valuation of
innovation; concepts of sustainability and expected characteristics of
architecture according to sustainability and low carbon society concepts; ideas
and practices of efficient use of energy, renewable energy, and other available
resources; creation of sustainability through professional practice
854511 AsugAERSaINsnn 3(2-3-5) | 854511 msfnwarandululduasnissavhunugsiadmiuaunindd 3(2-3-5) | annnudrdeunes
Smart City Economic Feasibility Study and Business Plan for Smart City fesuieseiv Wasy
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Market structure; concept of circular economy; demand
and supply analysis of production process; cost and benefit analysis;
concept of a consumer’ s willingness to pay; policy of business, politic

and social implications of smart city innovations; data analytics and
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Concept and technique of business strategic planning; business
planning component; feasibility study for smart city projects; foresight analysis;
implement the business plan; research for digital marketing; related tools; risk

and sensitivity analysis; evaluation of economic, societal, and environmental

impacts of the projects; case studies of success and failed business models
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solution development; scoping and measuring impacts in economic and
social context of micro and macro aspect of smart city
854512 W1susan3ey 3(2-3-5) | 854512 FTUUNAIUSITEY 3(3-0-6) | Wasusaseivan
Smart Farm Smart Energy System LA 854517 hazYU
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Smart farm management via smart city platform;
agribusiness  system; applications of digital technology for safe
agricultural product control; using and accessing infographic technology

of farmer; agricultural data analytics; agrimonitor system; intermet of

thing (IOT) for smart farm
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Smart energy in smart city context; smart energy technology;
smart grid technology; microgrid system; distributed energy resources; demand

response; virtual power plant and net zero energy
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Innovation Management for Smart City
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Sustainable Community Energy Management for Smart City
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Problem and opportunity of community energy; community

energy technology; digital technology for community; application of digital
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Creative thinking and digital innovation development for | technology for community management; evaluating the cost-effectiveness of
smart city platform; assessment of business opportunities; analysis of | technology usage
changes in business trend; innovation management techniques;
valuation of innovation; transformation of innovation to business
process; business investment analysis; understanding in marketing
innovation; conditions of trading and investment
854514 LATYFNATIRATVA 3(2-3-5) | 854514 nMsAINzENTIgadMIUSTUUNSSuAnSUBUAn  3(2-3-5) | Liins1eFulmalli
Digital Economy Optimization for Low Carbon Energy System gonnaesiumalulad
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Digital economy meaning; digital knowledge economy;
digital commerce; digital transformation; platform competition; digital
externalities; digital technology for consumption; ethics of information

professionals; intellectual property rights; mergers in digital market
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Basics and principles of low carbon electric power and thermal
systems; design principles and optimization techniques; optimization
algorithms using mathematical optimization; metaheuristic optimization and
hybrid optimization; computer programing; machine learning; application of
optimization techniques for solving energy system problems and reduce
carbon dioxide emissions; case study on using optimization technique for

designing low carbon energy system
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854515 n1sAneanudululduaznisiavinuaugsiadvsuauninda | 854515 mspanwuugnsuLaznsWauiasd iU SnER 3(3-0-6) | Liuseivilmilyi
Feasibility Study and Business Plan for Smart City 3(2-3-5) Community Design and Urban Development for Smart City dgonnnonualulad
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Usvauanudsauavaumvan Meaning of community; characteristics of community and elements
Concept and technique of business strategic planning; business | of the city; concept of urban design; urban structure; urban information;
planning component; feasibility study for smart city projects; implement | problem situations and challenges of urban development; urban management
the business plan; research for digital marketing; related tools; sensitivity | system; establishing linkages between community and city; process of
and risk analysis; evaluation of economic; societal and environmental | community and stakeholder participation; space management for all groups of
impacts of the projects; case studies of success and failed business | people
models
854516 fauandoudanies 3(2-3-5) | 854516 nseanuuuwanrlasauianssudwmsuaIN AR 3(2-3-5) | usedvlyalli
Smart Environment Design of Innovation Platform for Smart City dgonnaonuwalulag
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Structure and functional analysis of environmental System analysis and design conceptualization; data modeling;
system; assessment of environmental change; applications of | standardization and data integration; innovation platform in smart city,
technology and digital innovation for systematic environmental | enabling tools and technologies for platform development; designing the
management; water management; waste management; disaster | platform in smart energy; business model canvas analysis; case studies of
monitoring and environmental management plan innovation platform in smart city
854517 WaIUdIRIEY 3(2-3-5) | 854517  indnsfiouazTusunauszgndtlynusshusdmivansndn 3(2-2-5) | itwseivilmlly
Smart Energy Artificial Intelligence Tools and Applications for Smart City gonnaonumalulad
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Applications of technology and digital innovation for | Usyy1Usefivg mnudaensisazn1ssnAuUaonieassae I38535UwasAIY
energy planning, energy management in smart city; demand response; Lﬂudauﬁﬂuﬁmapﬂizﬁwﬁ
energy security; energy system economic analysis Concept of artificial intelligence; machine learning fundamentals;
linear classification; neural networks and deep learning; data collection and
management; computer vision in smart city; natural language processing;
optimization with artificial intelligence; public safety and security; ethics and
privacy in artificial intelligence
854518 vudedaniey 3(2-3-5) | 854518 madasziuaznsliusslsmidayaounlgidmiuanindi 3(2-3-5) | dusedvlwls
Smart Mobility Big Data Analytic and Utilization for Smart City dgonnaosnuwalulag
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Aawndey nsdiAnuniumsdszgndlitoyavuelngdmivaunsnds
Smart mobility system analysis and design; applications of Big data conceptualization; big data analytic; big data analytics tools and
technology and digital innovation for smart mobility system | technologies; open data and the challenges; designing the big data
development; increasing of transportation system linkages and | infrastructure; evaluate the big data technologies for implementation in smart
efficiency in smart city; increasing of convenient and secure eco-friendly | city; big data utilization for business value in smart city; case studies on
transportation applying big data for smart city
854519 szuvlulasn3a 3(2-3-5) | 854519 WadafiAuiigatunisianisaunindiuazuianssunaa 3(3-0-6) | Wusedulvalls
Microgrid System Special Topics in Smart City Management and Digital Innovation | @eafassiumalulad
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Smart city load profile; electrical production on grid
connected system and stand- alone system; smart city microgrid
infrastructure; electricity production management by information and
communication technology (ICT) for smart city; distribution system;

development of microgrid system based on with national policy;
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New knowledge in smart city management and digital innovation
based on current interest such as foresight, various crises, artificial

intelligence, smart energy, smart environment
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developing potential and trends of microgrid system in the present,

future and domestic, foreign countries

854520 Aawandeuassdairesiuanudedu 3(2-3-5)
Built Environment and Sustainability
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Concepts of sustainability and expected characteristics of

architecture according to sustainability concepts; ideas and practices of

efficient use of energy, renewable energy, and other resources in
architecture and manmade environment; examination of renewable

energy; roles of designers and architects on environmental conservation

and creation of sustainability through professional practice
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Theories in urban development and quality of life;
theories and strategies in urban development; legislative and incentive
measures in urban development; urban infrastructure finance and
management; processes and techniques in urban resource
management; urban economics and land policy; participatory approach
in urban development process; good governance; disaster
preparedness; analyzing urban development policies and governance

structure in relevance to local conditions

854522 N1509NWUUYNTULBEMIUAN TR 3(2-3-5)
Urban Design for Smart City
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Concepts and current debates around smart city

development; components of smart city development that related to
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urban environments; concepts and in-depth analysis of urban
development challenges; the importance of the role of different
stakeholders including government, local authorities, business,
universities and communities; data analysis for urban innovation design;
transmission of smart urban data system with digital platform; smart city
simulation; model of smart city development in the future
854523 oseaainddmsuansndn 3(2-3-5) Aing1edvaen

Universal Design for Smart City
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Architectural design that respond to society function;
applications of digital technology for all function and safety; study of

building function limitations; comparative analysis of concept of

architectural design for society; building control law
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Smart People
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Development of lifelong learning knowledge, skills and
environment by using digital technology; social inequality reduction;
increasing of data accessibility opportunity; applying digital technology
for economic development; creating shared value for sustainable

development
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Computer Applications in Health Care
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Information system for health care using digital platform;

application of artificial intelligence for health monitoring; health

problem analysis from big data for sustainable health care
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Big Data Analytics in Smart City
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Concept of big data; big data Infrastructure; big data
analysis; big data analytics tools and techniques; analysis of big data
applying in multiple platform; challenges of big data applying in smart
city management; applying big data for smart city management; case

studies on applying big data for smart city
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Cyber Security
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Concept of security; introduction to cyber security; cyber

security and privacy; cyber security metric; security risk assessment and
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mitigation techniques; penetation testing concept; cyber security
implication; cyber security breach prevention; case studies of cyber

security

854528 walulatiueayy  3(2-3-5)

BlockChain Technology
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Concept of blockchain technology; distributed systems
and alternative consensus; cryptoeconomics and proof- of- stake;
blockchain  architechure;  cryptocurrencies; standard  related to
blockchain technology; regulation and anonymity; case studies of real-

world blockchain-related application
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Software Development and ICT-Based Innovations for
Smart City
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Concept of software architect in smart city environment;
principles of software design and development; functional requirements
and constraints; software modelling; web services standards; interface
design; interaction models; tools, software development trends in smart
city and case studies; definition of innovation loyal and impact of digital

innovation; classification of innovation; component of innovation; life

cycle of innovation; case studies of innovations in smart city

854530 Sumesiiinluyndsdmuanninda 3(2-3-5)
Internet of Things (loT) for Smart City
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Principle of internet of things (IoT); characteristics of smart

city and loT; integrating smart city and |oT; loT and related technologies;
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loT market perspective; loT design limitations; loT data management
and analytics; loT architecture; security and privacy issues; loT

application and case studies on challenges of loT for smart city
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854531 Wadadaenisnisuszandlduinnssy
Special Topics in Digital Innovation Application for
Smart City
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Studying and discussion of new technology and

innovation applied in the area of smart city management

AnSIEI198N
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Research Methodology in Science and Technology
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Research definition, characteristic and research goals;
types and research processes; research problem determination;
variables and hypothesis; data collection; data analysis; proposal and

research report writing; research evaluation; research application; ethics

854571 su08U3INeMINeIAaasuaznalulag 3(3-0-6)
Research Methodology in Science and Technology
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Research definition, characteristic, and research goals; types
and research processes; research problem determination; variables and
hypothesis; data collection; data analysis; proposal and research report writing;
research evaluation; research application; ethics of researcher; proper

techniques of research methodology in science and technology
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of researcher; proper techniques of research methodology in science

and technology

854572 a1 1(0-3-1)
Seminar 1
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Emphasize on encouraging students to learn how to
search, criticize the articles and published papers, and practice the oral
presentation on selected topics of current research or thesis progress in

smart city management and digital innovation

854581 dunun 1 1(0-2-1)

Seminar 1
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Emphasize on encouraging students to learn how to search,
criticize the articles and published papers; practice the oral presentation with
precise content on related topics of current research or thesis in smart city

management and digital innovation
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Seminar 2
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Presentation and discussion of current research topics

related to smart city management and digital innovation with precise

topic and content

854582 duuun 2 1(0-2-1)

Seminar 2
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Presentation and discussion of current research topics related to

smart city management and digital innovation with precise topic and content
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Thesis 1, Type A 2
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Thesis 1, Type A 2
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lnasazeidefiieades \Aeade
Study the elements of thesis or thesis examples in the Studying the components of a thesis or of samples of thesis
related field of study; determine thesis title; develop concept paper, | studies in related fields; determining the thesis topic/title; developing a
and prepare the summary of literature and related research synthesis | concept paper; and preparing a review of related literature and research
studies
854592 NGNS 2 Wi N HUU N 2 3 viaenin | 854592 NYWNWUS 2 w173, 2 6 wihedn | - Usudeseiunli
Thesis 2, Type A 2 Thesis 2, Type A 2 AOAAABINU WA 1 2.
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Develop research instruments and research methodology | ALHUN15YNI9 83U
and prepare thesis proposal in order to present it to the committee Design and develop data collection tools; research methodology | - Winduumbenn
and preparing a thesis proposal and to be presented to the thesis committee; Ju 6 me

obtain approval for thesis proposal to conduct research
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Collect data, analyze data, prepare progress report in au‘giiﬁ ~diudunumbeia
order to present it to the thesis advisor, and prepare full-text thesis and Collecting data; analyzing data; preparing a progress report to be W 9 wihe

research article in order to get published according to the graduation | presented to the thesis advisor(s); preparing a complete thesis and publishing
criteri a research article according to the graduation criteria and defending thesis

examination; submit the final version of the thesis
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Julphunthong, P., Joyklad, P., Manprom, P., Chompoorat, T., Palou, M., & Suriwong, T.
(2024). Evaluation of calcium carbide residue and fly ash as sustainable binders for

environmentally friendly loess soil stabilization. Scientific Reports, 14(1), 671.Z (Scopus)

Joyklad, P., Suriwong, T., Inyai, T., Chomphurat, T., Pheeraphan, T., Manprom, P., ... &
Julphunthon, P. (2024). Environmentally Friendly Binders from Calcium Carbide Residue
and Silica Fume and Feasibility for Soft Clay Stabilization. Case Studies in Construction

Materials, 20, €03117. (Scopus)

Kaewtrakulchai, N., Chanpee, S., Pasee, W., Putta, A., Chutipaijit, S., Kaewpanha, M.,
Suriwong, T., Puengjinda, P., Panomsuwan, G., Fuji, M., & Eiad-ua, A. (2024). Valorization
of horse manure conversion to magnetic carbon nanofiber for dye adsorption by
hydrothermal treatment coupled with carbonization. Case Studies in Chemical and

Environmental Engineering, 9, 100563. (Scopus)

Koschanin, J., Nochaiya, T., Suriwong, T., Laonamsai, J., & Julphunthong, P. (2024).
Enhancing durability of concrete mixtures with supplementary cementitious materials:
A study on organic acid corrosion and physical abrasion in pig farm environments. Case

Studlies in Construction Materials, 20, e02731. (Scopus)

Kaewsrithong, K., Suriwong, T., Julphunthong, P., Torkittikul, P., Disuea, P., & Nochaiya, T.

(2023). Development and evaluation of boron carbide-modified unsaturated polyester
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resin for use as neutron radiation protection. Journal of Physics: Conference Series,

2653(1), 012065. (Scopus)

Kitworawut, P., Ketjoy, N., Suriwong, T., & Kaewpanha, M. (2023). Best practice in battery
energy storage for photovoltaic systems in low voltage distribution network: A case
study of Thailand Provincial Electricity Authority Network. Energies, 16(5), 2469.

(Scopus)

Nunocha, P., Bongkarn, T., Harnwunggmoung, A., Tanusilp, S., & Suriwong, T. (2023).
Thermoelectric properties of La-doped A-site SrTiO3 ceramics synthesised by the sol-
gel auto-combustion technique. Materials Research Innovations, 27(7), 472-481.

(Scopus)

Pattanakasem, W., Yotthuan, S., Hongsamsibjed, P., Suriwong, T., Prasertpalichat, S.,
Premwichit, P., ... & Bongkar, T. (2023). Effect of the firing temperatures on the phase
evolution and electrical properties of 0.85[0.94Bi0.5Na0.5TiO3-0.06BaTiO3]-
0.15[Na0.73Bi0.09NbO3] ceramics synthesized via the solid-state combustion method.

Integrated Ferroelectrics, 239(1), 248-264. (Scopus)

Phumeesut, K., Suriwong, T., Ketjoy, N., & Chamsa-ard, W. (2023). GIS-based analysis of
solar power plant suitability in Thailand: Minimizing natural disaster risks. 2023 8th
International Conference on Business and Industrial Research (ICBIR), 1182-1187.

(Scopus)

Prairat, P., Somkun, S., Kaewchum, T., Suriwong, T., Maneechot, P., & Kiatsiriroat, T. (2023).
Biogas-powered small power generation system designed for the agricultural sector to
support the BCG model in Thailand. Engineering & Applied Science Research, 50(6),

548-560. (Scopus)

Puntuwanit, K., Suriwong, T., & Maneechot, P. (2023). Roasting coffee using far infrared
radiation. Journal of Renewable Energy and Smart Grid Technology, 18(2), 1-9.

(Scopus)
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Thawong, P., Prasertpalichat, S., Suriwong, T., Pinitsoontorn, S., Vittayakorn, N., Pulphol, P.,
Jantaratana, P., & Bongkarn, T. (2023). Multiferroic properties of lead-free (1 -
x)(K0.44Na0.52Li0.04)(Nb0.84Ta0.10Sb0.06)03 - xBi0.8Ba0.2Fe03 ceramics prepared via
the solid-state combustion technique. JOM, 75(6), 1839-1852.

https://doi.org/10.1007/s11837-023-05745-2 (Scopus)

Thawong, P., Prasertpalichat, S., Suriwong, T., Pinitsoontorn, S., Vittayakorn, N., Pulphol, P.,
& Bongkarn, T. (2023). Electric and magnetic properties of Bi0.80Ba0.20FeO3-doped
Ba0.85Ca0.15Ti0.90Zr0.1003 ceramics prepared via the solid=state combustion
technique. Physica Status Solidi A-applications and Materials Science, 220(10),

2200418. https://doi.org/10.1002/pssa.202200418 (Scopus)

Trairat, P., Somkun, S., Kaewchum, T., Suriwong, T., Maneechot, P., & Kiatsiriroat, T. (2023).
Biogas-powered small power generation system designed for the agricultural sector to
support the BCG model in Thailand. Engineering & Applied Science Research, 50(6),

548-560. (Scopus)

Trairat, P., Somkun, S., Kaewchum, T., Suriwong, T., Maneechot, P., Panpho, T,, ... &
Kiatsiriroa, T. (2023). Grid integration of livestock biogas using self-excited induction

generator and spark-ignition engine. Energies, 16(13), 4963. (Scopus)

Bhupaijit, P., Kaewsai, C., Suriwong, T., Pinitsoontorn, S., Yotthuan, S., Vittayakorn, N., &
Bongkarn, T. (2022). Effect of Co2+ substitution in B-sites of the perovskite system on
the phase formation, microstructure, electrical and magnetic properties of
Bi0.5(Na0.68K0.22Li0.10)0.5TiO3 ceramics. International Journal of Minerals,

Metallurgy and Materials, 29(9), 1798-1808. (Scopus)

Keereeta, Y., Panthuwat, W., Suriwong, T., Sirirak, R., Prasatkhetragarn, A., Boonruang, C., &
Klinbumrung, A. (2022). Phase transition and optical characteristics of Mg doped

CUuAlO2 synthesized by facile thermal decomposition process. Optik, 268, 169840.

(Scopus)
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Nochaiya, T., Suriwong, T., & Julphunthong, P. (2022). Acidic corrosion-abrasion resistance
of concrete containing fly ash and silica fume for use as concrete floors in pig farm.

Case Studies in Construction Materials, 16, €01010. (Scopus)

Nunocha, P., Kaewpanha, M., Bongkarn, T., Eiad-Ua, A., & Suriwong, T. (2022). Effect of Nb
doping on the structural, optical, and photocatalytic properties of SrTiO3
nanopowder synthesized by sol-gel auto combustion technique. Journal of Asian

Ceramic Societies, 10(3), 1-14. (Scopus)

Sonchaopri, N., Bhupaijit, P., Yotthuan, S., Sinkruason, T., Premwichit, P., Suriwong, T., ... &
Bongkar, T. (2022). Phase formation, microstructure and electrical properties of
Ba0.9Ca0.1TiO3 ceramics fabricated via the solid-state combustion technique.

Ferroelectrics, 601(1), 141-150. (Scopus)

Eniola, V., Suriwong, T., Sirisamphanwong, C., Ungchittrakool, K., & Fasipe, O. (2021).
Validation of genetic algorithm optimized hidden Markov model for short-term
photovoltaic power prediction. International Journal of Renewable Energy Research

(URER), 11(2), 796-807. (Scopus)

Kaewvata, C., Sirisamphanwong, C., & Suriwong, T. (2021). RMS/EMT Simulation of
Maesariang Microgrid System when Change Operation Mode. Journal of Renewable

Energy and Smart Grid Technology, 16(1), 12-33. (Scopus)

Kaewvata, C., Sirisamphanwong, C., & Suriwong, T. (2021). Simulation of the Appropriate
Capacity and Mouthing Position of Distributed Battery Storage Systems for Maintaining
the Power Quality in Maesariang Microgrid System, Thailand. GMSARN International

Journal, 15, 166-174. (Scopus)

Nunocha, P., Kaewpanha, M., Bongkarn, T., Phuruangrat, A., & Suriwong, T. (2021). A new
route to synthesizing La-doped SrTiO3 nanoparticles using the sol-gel auto combustion
method and their characterization and photocatalytic application. Materials Science in

Semiconductor Processing, 134, 106001. (Scopus)
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Somkun, S., Sato, T., Chunkag, V., Pannawan, A., Nunocha, P., & Suriwong, T. (2021).
Performance comparison of ferrite and nanocrystalline cores for medium-frequency
transformer of dual active bridge DC-DC converter. Energies, 14(9), 2407.

https://doi.org/10.3390/en14092407 (Scopus)

Tiantong, P., Suriwong, T., & Julphunthong, P. (2021). Effects of CaF2-CuO additives and
various firing temperatures on characteristics of alite calcium sulfoaluminate clinkers.

Case Studies in Construction Materials, 14, e00493. (Scopus)
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Leewiraphan, C., Ketjoy, N., & Thanarak, P. (2024). An Assessment of the Economic
Viability of Delivering Solar PV Rooftop as a Service to Strengthen Business Investment
in the Residential and Commercial Sectors. International Journal of Energy Economics

and Policy, 14(2), 226-233. https://doi.oreg/10.32479/ijeep.15505 (Scopus)

Jaisue, N., Ketjoy, N., Kaewpanha, M., & Thanarak, P. (2023). The Barriers Analysis for
Waste-to-Energy Project Development in Thailand: Using an Interpretive Structural

Modeling Approach. Energies, 16(4), 1941. (Scopus)

Leewiraphan, C., Ketjoy, N., & Thanarak, P. (2023). Business Perspectives of Distributed

System Operators for Solar Rooftop-as-a-Service. Energies, 17(1), 52. (Scopus)

Niroka, P., Panprayun, G., Peerakiatkhajohn, P., Koedrith, P., Stewart, T. N., & Ketjoy, N.
(2023). Performance of a solar greenhouse-biogas hybrid dryer for dehydration of water

hyacinth (Eichhornia crassipes). Drying Technology 41(14), 2323-2335. (Scopus)

Pairach, K., Nipon, K., Tawat, S., & Kaewpanha, M. (2023). Best Practice in Battery Energy
Storage for Photovoltaic Systems in Low Voltage Distribution Network: A Case Study of

Thailand Provincial Electricity Authority Network. Energies, 16(5), 2469. (Scopus)

Phumeesut, K., Suriwong, T., Ketjoy, N., & Chamsa-ard, W. (2023). GIS-based analysis of
solar power plant suitability in Thailand: Minimizing natural disaster risks. In Proceedings
of the 2023 8th International Conference on Business and Industrial Research (ICBIR)

(pp. 1182-1187). (Scopus)
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Sonsaard, P., Ketjoy, N., & Mensin, Y. (2023). Market strategy options to implement

Thailand demand response program policy. Energy Policy 173, 113388. (Scopus)

Imtem N., Sirisamphanwong C., & Ketjoy N. (2022). Development of an Automated
Building Energy Management System with loT (aBEMS-IoT) for Supporting the Demand

Response. GMSARN International Journal, 16(1), 99 - 105. (Scopus)

Ketjoy, N., Chamsa-ard, W., & Mensin, P. (2022). Impacts on insulation resistance of thin
film modules: A case study of a flooding of a photovoltaic power plant in Thailand.

PLOS ONE, 17(9 September), e0274839. (Scopus)

Ketjoy, N., Thanarak, P., & Yaowarat, P. (2022). Case studies on system availability of PVP

plants in Thailand. Energy Reports, 8, 514-526. (Scopus)

Kinsey, G. S., Riedel-Lyngskaer, N. C., Miguel, A. A, Boyd, M., Braga, M., Shou, C., Cordero, R.
R., Duck, B. C,, Fell, C. J., Feron, S., Georghiou, G. E., Habryl, N., John, J. J., Ketjoy, N., et.
al. (2022). Impact of measured spectrum variation on solar photovoltaic efficiencies

worldwide. Renewable Energy, 196, 995-1016. (Scopus)

Kitworawut, P., & Ketjoy, N. (2022). Simulation of Low Voltage Distribution Network
Threshold for PV Rooftop Penetration. Journal of Renewable Energy and Smart Grid

Technology, 17(1), 17-28. (Scopus)

Mensin, Y., Ketjoy, N., Chamsa-Ard, W., Kaewpanha, M., & Mensin, P. (2022). The P2P
energy trading using maximized self-consumption priorities strategies for sustainable

microgrid community. Energy Reports 8, 14289-14303. (Scopus)

Sonsaard P., & Ketjoy N.. (2022). New Business Opportunity for Thailand Demand

Response of Utility. GMSARN International Journal, 16(1), 85-92. (Scopus)

Imtem, N., Sirisamphanwong, C., & Ketjoy, N. (2021). Development and Performance
Testing of the Automated Building Energy Management System with [oT (ABEMS-loT)
Case Study: Big-Scale Automobile Factory. IT Convergence and Security, 97-107.

(Scopus)
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Kitworawut P., & Ketjoy N. (2021). The Analysis Framework for High Penetration PV
Rooftop in LV Distribution Network: Case Study Provincial Electricity Authority. GMSARN

International JournalVolume, 15(4), 331 - 335. (Scopus)

Wisut Chamsa-ard; Pornthip Mensi, Nipon Ketjoy (2021). Analysis of factors affecting
efficiency of inverters: Case study grid-connected PV systems in lower northern region

of Thailand. Energy Reports, 7, 3857-3868. (Scopus)
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Tripathi, P., Patro, S. L., Sahoo, S. K., & Ketjoy, N. (2024). Introduction to optimization
techniques for microgrid (continued). In Microgrid: Design, optimization, and applications

(pp. 51-64). https://doi.org/10.1201/9781003481836-4
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Leewiraphan, C., Ketjoy, N., & Thanarak, P. (2024). An assessment of the economic viability of
delivering solar PV rooftop as a service to strengthen business investment in the residential
and commercial sectors. International Journal of Energy Economics and Policy, 14(2), 226-

233, https://doi.org/10.32479/ijeep.15505 (Scopus)

Leewiraphan, C., Ketjoy, N., & Thanarak, P. (2024). Business perspectives of distributed system

operators for solar rooftop-as-a-service. Energies, 17(1), 52. (Scopus)

Nuanual, S., Thanarak, P., Maneechot, P., & Artkla, R. (2024). Life cycle assessment of
anaerobic digestion of food waste in the presence of manure concerned global warming

potential. GMSARN International Journal, 18(3), 340-347. (Scopus)

Jaisue, N., Ketjoy, N., Kaewpanha, M., & Thanarak, P. (2023). The Barriers Analysis for Waste-to-
Energy Project Development in Thailand: Using an Interpretive Structural Modeling

Approach. Energies, 16(4), 1941. (Scopus)
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Patro, P.S., Sahoo, S.K., Thanarak, P., & Yanine, F. (2023). Design And Development Of Grid
Connected Home Automation System For Prosumers. 2023 9th International Conference on

Electrical Energy Systems (ICEES), 450-454. (Scopus)

Insan, D., Rakwichian, W., Rachapradit, P., & Thanarak, P. (2022). The Business Analysis of
Electric Vehicle Charging Stations to Power Environmentally Friendly Tourism: A Case Study
of the Khao Kho Route in Thailand. International Journal of Energy Economics and Policy,

12(6), 102. (Scopus)

Insan, D., & Thanarak, P. (2022). The ownership cost model of electric vehicle charging
stations to power environmentally friendly tourism. Journal of Green Engineering, 10(9),

5607-5615. (Scopus)

Ketjoy, N., Thanarak, P., & Yaowarat, P. (2022). Case studies on system availability of PVP

plants in Thailand. Energy Reports, 8, 514-526. https://doi.org/10.1016/j.eeyr.2021.11.266

(Scopus)

Wannaphat, K., Museh, A., Jinasa, T., Prasatsap, U., Thanarak, P., & Termritthikun, C. (2022).
PIRSE: Plant Identification and Repository for the Smart Environment, 2022 26th
International Computer Science and Engineering Conference (ICSEC), Sakon Nakhon,
Kasetsart University, Thailand, 2022, 78-83, doi: 10.1109/ICSEC56337.2022.10049317.
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