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NANgAIN193IVINTG
LHUNTSANYILUUUNR LLa&’LLNuﬂ'liﬁﬂ‘iﬂ'lLLU‘Uﬁ‘Viﬁi]ﬁﬂ‘i:}']LLﬁ:ﬁﬂ’]iﬁﬂ‘i&}’]L‘zj‘l‘i,l“im’m’]iﬁ'llﬂ’]iﬁ’]\‘l’m

TNUMNYNATINAREANANGAT 137 Mienn

n. MnadvAnyaly 24 wiqenn
- NRUIVINWIBINGY 9  vlein
- NAWIVIYITUNTVINYEINTN 15 vlein
U AUNIVUANTE 107 wlenn
G AT 36 wheia
- NI aNIEAU-UIAY 65  UIwNA
- NI NANIEAU-LREN 6  vulein
A. NUINTVUADNLES 6 wlenn

4. e lundngns
. NUINIVIANBINIL 24 KUEAA

ngudyn1wdenge (9 viaehia) i (UTsee-UuR-Anwimenuie)
an.101  awsanguludindszdiu 3(2-2-6)
EN101 Everyday English

an.102  ;wsanguluusunvnadany 3(2-2-6)
EN102 Social English

an.103  awdanguluuiunaina 3(2-2-6)

EN103 Global English
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NFUVIYIUIM TNNBLAVIIN (15 iehin)

fn.011
GEO11
fn.012
GEO12
fn.013
GEO13
fin.014
GEO14
fn.015
GEO15

yinwgnsaaiiion1siSeuinasadin

Thinking Skills for Lifelong Learning
anulunadedudinuuasguuseninaseme
Citizenship in Society and International Community
wealuladuazuinnssuiiioauan

Technology and Innovation for the Future
guvssnmLarguAEioTIn

Aesthetics and Well-being for Life
Ingarannuduguszneunisuagaiuinianisiu
Entrepreneurial Spirit and Financial Literacy

. BUINIBNANIE (107 KUIWNH)

nauAvInU ( 36 KUWAH)

19.101
UE101
19.102
UE102
79.103
UE103
19.104
UE104
9.111
UE111
19.121
UE121
19.131
UE131
19.212
UE212
19.213%*
UE213
19.214
UE214
18.215%*
UE215
19.222
UE222
19.323
UE323

Mathematics for UAST Engineering |

ARRFAANTENMSUIFINTSUSTUULaE Al uladanAeulsAudu 2

Mathematics for UAST Engineering ||
Hdnduaznarmansifnssy
Engineering Physics and Mechanics

MeSINguamTUIMmnsIuTEULLazmalulagonauuliaudy

English for UAST Engineering
NSWULUUIAINTIY
Engineering Drawing
nsRgulUsuNIuABNIILMBS 1

Computer Programming |

fugiueInIAnamansuaraussausnsiuvesenAeuliaudu

Basic Aerodynamics and UAV Flight Performance
didnnsetinduazisasinih

Electronics and Circuits
UftRnsBiannsetinduazieashiin

Electronics and Circuits Laboratory
STUUAIaE s UIMNTTU N ABUlSAUTU

Digital System for UAST Engineering
UfuRn1sszuuAIiadmsuImnssuoInAeulsaudy
Digital System for UAST Engineering Laboratory
MM3RsUlUsUNTUABLNINDST 2

Computer Programming |l
lulasluswaesuazlulasnoulnsaiaes

Microprocessors and Microcontrollers

mhefn (Ussene-UjuR-Anwismenuie)

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

mhefn (Ussene-UjUa-Anwisienued)
ARAIANTAN NS UIMINTSUSTUULAEwmAlUlagonFeuls ALty 1

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-6)
3(3-0-6)
1(0-3-6)
3(3-0-6)
3(3-0-6)
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19.324**
UE324

1 a b4 o o ) a
NANIAYUANIZTAIU-UIAY ( 65 hU8A)

UuAnslulasivswawesuazlulasroulvsaiaes

Microprocessors and Microcontrollers Laboratory

19.232
UE232
19.233**
UE233
19.234
UE234
18.235%%
UE235
19.241
UE241
19.242
UE242
19.251
UE251
19.252%%
UE252
19.253
UE253
19.256
UE256
19.283
UE283
18.325
UE325
19.326**
UE326
19.343%*
UE343
19.344
UE344
19.354
UE354
19.355%*
UE355
19.361
UE361

lassasuag Jandmsueniaeuliaudu

Aircraft Structure and Materials for UAV
UfjuAnslassaduas Jandmsueniaeuliaudu

Aircraft Structure and Materials for UAV Laboratory
svuudundeunarssuundsnudvivenniaeuliaudu

UAV Propulsion and Power System
UftRnsszuuduindounarssuundsnudmivenaulfaudy
UAV Propulsion and Power System Laboratory
msdsaaszerlnawasnisnudeyasineinisenulspudu
UAV Remote Sensing and Data Acquisition

ﬁyugm GIS wazn1svhuEUTigise A lEauty

GIS and UAV Mapping Fundamentals
sruukaznIsUfURn1semaeuliaudu

UAV Systems and Operations
Ufusn1sszuuaznisufuinisenseulsaudy

UAV Systems and Operations Laboratory
szuvdemsuaznsdsteyaluonaguliaudu

UAV Communication and Data Link System
dnduenmaguliaudu

Drone Pilot

ngvanewazenieyinerdmsvenniaeuliaudu

Aviation Law and Meteorology for UAV Operation
syuuilsfiag ROS dusuainimeuliaududnlulia
Embedded Systems and ROS for Autonomous UAV
UfjURnsssuviladuay ROS dunsuainisenulfaududnluds
Embedded Systems and ROS for Autonomous UAV Laboratory
TR sauuiudeyaglansaumednivoiniaeul faudy
Geospatial Data Field Lab for UAV Applications
nlaTzideyagiasaumedniunuamaguliaudy
Geospatial Data Analysis for UAV

FTUUMEIVAA WagMIYIUINISITULLes

UAV Payload System and Sensor Integration

U URNSTRUUMElan LarN1TYTUINISRULES

UAV Payload System and Sensor Integration Laboratory
Uyausshvgdmsuanimenuliaudy

Introduction to Artificial Intelligence and Machine Learning for UAV

1(0-3-6)

mhefn (Ussene-UjUR-Anwismenuie)

3(3-0-6)
1(0-3-6)
3(3-0-6)
1(0-3-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-6)
3(3-0-6)
6(3-6-6)
3(3-0-6)
3(3-0-6)
1(0-3-6)
2(0-6-6)
3(3-0-6)
3(3-0-6)
1(0-3-06)
3(3-0-6)
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19.362 nsUsTIIaNaNInKazNNSSERsBaEndmsueInAenuliaudy 3(3-0-6)
UE362 Computer Vision and Deep Learning for UAV Perception

19.381 guaUnIIULargInauaIMAs Ul IAuTY 3(3-0-6)
UE381 UAV Industry and Business

19.382 gnalasuanISVan 3(3-0-6)
UE382 Drone Startup

19.463 Uaaunusshvgussenddmsueiniaeuliaudy 3(3-0-6)
UE463 Autonomous UAV and Artificial Intelligence

19.464 ﬂ’]iﬂizll’]aﬂ\laLL‘U‘UL’Jﬁ"lﬁﬁ\‘iﬁ?%%ﬁ@"lﬂ"lﬂ‘&l']ﬂl%ﬂﬂ‘ﬁU 33-0-6)
UE464 Edge Artificial Intelligence and Real-Time Processing for UAV

(FSUKHUNTARNYILUUUNG)

19.491 TAsaudrmnssussuuLasaluladotniAeulsaudu 1 2(0-6-6)
UE491 UAST Engineering Project |

19.492 TAsaudrmnssussuukasinaluladeonniAeulsaudu 2 2(0-6-6)
UE492 UAST Engineering Project I

19.497 AISRAUNIIAINTTU 0 (0 - 35-0)
UE497 Engineering Practices

Ewsuunumsfneuuuaviafneiuazn1sAinendeysunisiunisineu)

19.493 IAssnAmnssussuuazimaluladonnasulsaududmsvaniadnm 10-3-3)
UE493 UAST Engineering Project for Cooperative Education

af.301 LWSLNANAANE 3(3-0-6)
CO301 Pre-Cooperative Education

nguAYNANITAIU-LTBN (6 NEhn) wgin (UTsene-UuR-Anwimenuie)
19.363 nsBeuiveanelneiidaou 3(3-0-6)
UE363 Supervised Machine Learning

19.364 msSeuiveaeiadlagliflifaouy 3(3-0-6)
UE364 Unsupervised Machine Learning

19.371 anmeeulaududmiunisaienmuazdeanasse 3(3-0-6)
UE371 UAV Imaging for Media, Entertainment and Filmmaking

19.372 oA uliauTud s uINYRToARI UL 3(3-0-6)
UE372 UAV Applications in Agriculture

19.373 omaguliautudmnsuanuaanenssu 3(3-0-6)
UE373 UAV Applications in Architecture

19.374 omagulSautudmsusTUULENTE S 3(3-0-6)
UE374 UAV Applications in Monitoring System

19.465 STUUARNIALAZIATDELTULTDS 3(3-0-6)
UE465 Cloud and Sensor Networks
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78.466 Bumesiinuszanuassnds 3(3-0-6)
UE466 Internet of Things

19.475 p1nAguliALTUd M UIUnNeasNs 3(3-0-6)
UE475 UAV Applications in Construction

19.476 wialulaglansuaznisaisianisennie 3(3-0-6)
UE476 LiDAR and Advanced Aerial Surveying

10.477 omaguliauTudmnsuNIsIANITABRUR 3(3-0-6)
UE4TT UAV Applications in Disaster Response

19.481 Foanzyfmnssusruukarmeluladonniaeuliaudu 1 3(3-0-6)
UE481 Selected Topics in UAST Engineering |

19.482 Foamzynfmnssusruukasmaluladoinasuldaudu 2 3(3-0-6)
UE482 Selected Topics in UAST Engineering I

19.483 Yaymiawmadrmnssussuuiazinalulagenniasulsaudu 1 3(3-0-6)
UE483 Special Problems in UAST Engineering |

19.484 Yaymawmadrmnssusyuuiazinalulagonniasulsaudu 2 3(3-0-6)
UE484 Special Problems in UAST Engineering |l

(FwSuununsnenuuannafnyIkasn1sANeITSYIUINITAUNITINGI)
79.498 anfafnwimadmnssusyuuiazimalulageniaenulsaudu 6 (0 - 40 - 0)
UE498 Cooperative Education in UAST Engineering

A. MUINIVURBNLET 6 Menn
tnfnwazdeadonsousedvduilaasulunminedunsunn livesndn 6 wuiedn

newa 1. 1839 mMeUfURNS

2. yngedmidu 3 (3 - 0 - 6) wunlunsussene 3 Falusedunv laefinsinufuRsuriu
sgrintnAnwwazannsdiaeuuaznisinysienuiesveindnw 6 Tilusieduan
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5. A198U1yI18IN
n. vandvdnenaly (24 misein)
ngudvIMEdInge (9 wilehia)
an.101  nwdanguluddsauszdniu 3(2-2-6)
EN101 Everyday English
Anstunslilassadefugrunasdnunusnguilliluiinsesiiu Ussnoufenswauusii
uleuarliideyadiudn nsussenynandnuar msyniaiesiiaula Besiduanuveunazusndndy

dusvesusiazay SwdimsuansanuAndiuluEesily §ﬂﬂy’aﬁmmﬁﬂmmmm Msils N381U UagS
Weurg BBy sanIg

Practice basic language structures and everyday expressions, including how to give
informative self-introduction, describe personality, talk about interests and personal passions, as well
as how to express opinions about general issues. Enhance language skills-speaking, listening, reading,

and writing—through integrated methods.

9n.102 nwsanguluusunmisdny 3(2-2-6)
EN102 Social English
Ansunisyanaznsdeudssleanazdruiui ldiduusedr Wennsiujduiusnedany
ﬂ’]iLLaﬂLUa‘EJwZJ)aiJ“a mMsFeuiisy wagn1sesuneanuAnietuEemsing 1 luusunmnedanuuazgsna lng
yedunsiawinegmsefusewasnisiiaues mowmeluladuarauAnasassa
Practice speaking and writing frequently used expressions for social interactions, exchanging
information, making comparisons, and explaining ideas in social and business-related contexts, with

emphasis on developing discussion and presentation skills along with digital skills and creativity.

9n.103  nwdanguluviunaina 3(2-2-6)
EN103  Global English
Anslunsussenegdszaunisallaeseysasidenatuayy wazkansrUAnTuAEIUTInANY
Hueg nsvhanu wazuszutymilussdvanna Tnesatunsimuninugasdeanssenineiausss way
msfeanstulanidva Fedfrenmsdunadiodan
Intensive practice in portraying detailed experiences and expressing opinions about living
and working situations, and discussing global issues, with concentration on intercultural

communication skills and digital communication skills, which are vital to becoming global citizens.

NFUIVIYIUNTNNBLAVIIN (15 wiaefin)
011 vinwemsanilensSeudnaentin 3(3-0-6)
GEO11  Thinking Skills for Lifelong Learning
v nann1sveInsin WawinsAnegaduszuu RndumsAaldainng nMshnaseassd s
AATLATIE9 NMsARdLATIZ9 NsAnLATMn Taudensdenlesnnufnuayidonedesdennudnfivngay
Tuussgnaldluginyszdniu mehauuaznisiseuinaentinlaetaiuseansam
Theories and practical thinking tools, practice critical thinking, creative and innovative
thinking, analytical thinking, synthesis thinking and problem-solving thinking, including how to link
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and select appropriate thinking tools and effectively adapt to daily life, professional undertakings

and lifelong learning.

an.012  Anudunadedudinuuasyususeninsyme 3(3-0-6)
GE012  Citizenship in Society and International Community
ANuvNY AudNYME An3 wind AnwsuRaveuvesmsilunaloid ludsaulne dsaulan
wardinuRdvia nieuflasusuiafioa hutuldulfesisdinrugy sudsdivviunafnduressadiulml 9
Tuday i asesiun1sdsuulaswasuiunwindoud azinadod3nuaznisviieu nasnsunseminly
anudAreIntsaieauuiioludausedueing q Aanuusnaamemusssy
Concepts, traits, rights, duties and responsibilities of citizenship in Thai society, global
society, and digital society, with ability to adjust and live happily with others while keeping abreast
of and adapting themselves to societal changes which may affect livelihood and working life;

awareness and cooperation at different levels among people of diverse cultures.

an.013  aluladuazuinnssuiieaung 3(3-0-6)
GE013 Technology and Innovation for the Future
UNUIN WUIAA msi’mﬁﬁu LL’ﬁ3fﬂiﬂ%l‘Uf;]J’JL“ZQJ}WﬁJ‘UﬂWiLUE“T@ULLUGQ‘U@QI&ﬂ@U’MW S3UD9INNT
Uszgndldimaluladuazuinnssudiusag q ey adfunisumeamaiiug msiauaunmdinludnm
afelugd nsuidamiiaduludinusysrfusaznmsieuedeadneessd nan ssnureumaluladuas
uianssufifisensiiudin dsey uaziaswgia maenaufnwinsldussloviarnsAunsemingaunis
Jyafidaanweluladuazuinnssy
Concepts, roles, awareness and adjustment to changes of the future and applications of
various types of technology and innovation in knowledge acquisition and improvement of quality of
life in @ new normal society including ways to solve life complexity and challenges, and to enhance
creative working life; impacts of technology and innovation on our livelihood, society and economics,

and how to optimize and to protect the intellectual property arising from technology and innovation.

AN.014  gunisnwLargunziioTin 3(3-0-6)
GEO014  Aesthetics and Well-being for Life
ms3andates mslddinfinuesdiosnsegisiinuen lnuAnaisassdlunisaiienuguinu
quNsunIMIINUAals AanssudunuiInig wasiul fLﬁﬁﬁuaﬂiuﬁmuLaa WAZINUHUAINENS DN
ANUVDUYDINULDY
How to live a meaningful life through various types of arts, recreational activities and sports;
new perspectives for aesthetics of life that influence one’ s mind and how one may plan a path to

success from one’s passion.

Amnsuszuukazmaluladonniseuliaudu V.70.1



An.015 g arnuduisznounmsuaanuiniinsti 3(3-0-6)
GEQ15  Entrepreneurial Spirit and Financial Literacy
Audnunzi ddglunisadiedeiggraninduduszneunis lnsiiunisAauuuiiives
Uszneusnemsiiaudnaiieassd uaznsuarmnlonalunsiunazduiufanisegiefinusssuas
9395553 An133nnsuasindulanianistuegnedivssdnsng ﬁgamﬁmmimﬁﬁuﬁmq ARALAYNITAIYY
sutanstamneg1edsiu fanefiiiamsotuasiauduiivldegefiussaning souf uazndn
Andulariusewnnial
The development of character traits that are vital to cultivating an entrepreneurial spirit,
with an emphasis placed on how to think like an entrepreneur, opportunities to start and run a
business with on the basis of ethics and moral grounds, how to effectively manage and make financial
decisions, personal financial management and investment, including sustainable development,
effective leadership skills development, teamwork, bold, prompt and well-informed decisions-

making.

Y. NUINIVNANE ( 107 WUwNA)
nguvunY ( 36 ViEnn)
19.101 AflnMEnsAnTUIMNIINSTUULazIALUlagonAeuliAuty 1 3(3-0-6)
UE101 Mathematics for UAST Engineering |
fugruvoweanda fleridu 3n eyius uasUiius nsussendliuragdalunisiiaseiuiuod
Wasuwaslussuuingrmansuasmelulad nmaidenlewdnadamandiussuunstuuageoinimeuly
ALty MIlaTeiaussaus NMsUsadusmnseniemamans nsUasuulauomsidu naNIU wazIAT
Sulusesuitugiu
Fundamental concepts of calculus including functions, limits, derivatives, and integrals,
applications of calculus in the analysis of varying quantities in science and technology systems,
mathematical principles related to flight and unmanned aerial vehicle systems; basic performance

analysis, aerodynamic force evaluation, thrust variation, energy, and flight time considerations.

19.102 AfnMmEnsanTUIMNITUTEUULazIALUlagonAeuliautu 2 3(3-0-6)
UE102 Mathematics for UAST Engineering |l
Fdaduneu : aeuld 19.101 vielSeuAIUAY
ﬁugmé’maﬁmazmmﬂwzLﬁuém%’umﬁlmwﬁﬁaga ADALTINTTUU N1TUANUIIANNUAY
Wy AuuUsusiu nmsuseanu N1INAFRUANNAFIY UaTNITIATIERAMUTURUS N15Useyndldadifiu
‘ﬁjayjamﬂi%UUE]']ﬂWFiEJWUVL%’ﬂu%JULLaSQWUL%Gﬁuﬁ msﬂizLﬁuqmmWLLazmmﬂammﬁauﬁuaﬁaaﬂa A1S
ATy INTUNIUTLRS uazn1sAnudeansiuluuIunves UAV
Fundamental concepts of statistics and probability for data analysis, descriptive statistics,
probability distributions, variability, estimation, hypothesis testing, and correlation analysis, statistical
applications to unmanned aerial vehicle and geospatial data, data quality and uncertainty

assessment, sensor noise analysis, and interpretation of flight data in UAV contexts.
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10.103 W@nduaznamansimings 3(3-0-6)
UE103 Engineering Physics and Mechanics
fugrunnudnladuiiEnduaznamansmeimngay wse naedeudl ndsnu warluandy vidn
adngransuaTNaMANTIFINTIN NMTIATIERTTUUIINamBNneiarlnozunIuwse N1sUseyndlivan
narmansiulasasuuarsruvonasulSautuluseiuiiugiu
Fundamental principles of physics and engineering mechanics, forces, motion, energy, and
momentum, engineering statics and dynamics, mechanical system analysis using vectors and force
diagrams, applications of mechanics to lightweight structures and unmanned aerial vehicle systems

at a fundamental level.

19.104 NWSINguAIMSUIMINTIUTEUULazAlulagon AUl sAuTY 3(3-0-6)
UE104 English for UAST Engineering

NSHAILINBENWIBINuTTIFINTIudmsuavIeInMasIuliaudy Amdwimadagiu UAV n1s
g1udilenazannsgIunsiy M3d0ansnaimngsu MITeuTenuNanAia warn1SILELERaINY N3
TEawdanguluviunvesniseeniuy n1sUfuAnsdu n1sungeshw wagnsiwaeideyaoinimeuls
audu Msfeasuaznsvhausuiuluaninwndeumadmnssuseiuana

Engineering English skills for unmanned aircraft systems programs, UAV technical
vocabulary, reading of aviation manuals and standards, engineering communication, technical
report writing and presentations, use of English in UAV design, flisht operations, maintenance, and

data analysis contexts, communication in international engineering and operational environments.

79.111 NSWEULUUIAINTTY 3(3-0-6)
UE111 Engineering Drawing
fugunadsusuuimnssuias mslilusunsureufinnestisenuuy mafinddeiie nmane
wuuseslsnafinuaszlelawnin mwﬁmﬁyugm N1IANUATUIAKALAITUIEUTENBUAINNINTFIL UL
WUU N13A5190UUTIEDUTINITIUATNRAZNITIAVHUUTNNIAINTTU NMTUTEENALE naN NS uLUUAY
Fudszuuemeeuliaudulussiuiugu
Fundamentals of engineering drawing and computer-aided design; freehand sketching,
orthographic and isometric projections, basic sectional views, dimensioning and annotations
according to drafting standards; parametric part modeling and technical drawing preparation,

application of engineering drawing principles to basic unmanned aircraft system components.

79.121  nsdsulUsunsuneuiomes 1 3(3-0-6)
UE121 Computer Programlming |
fugrunadeulusunsunasiedosiiofmuvensuiaiolnl Tassadrefuguvosniulusun
fauls Tassadamunu fladdu Tuga uarlassaisdoyadowiu nisdanisliduasdoya mauanwmadonya
waznT Il N3NAADULUTWATY WAZIEUUAIUANLIBITU N1TUTEIIANALAZNNT AT IR NTRUAITIF QM N3
asenusnluivunadnluuiunmamnssy
Fundamental programming concepts and modern software development tools, core

programming constructs including variables, control structures, functions, modules, and basic data
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structures, file and data handling, data visualization, program testing, version control systems; data

and signal processing tasks and small-scale automation in engineering contexts.

19.131 ﬁugmmmmwamam‘uasamsausmiﬁmaammﬂmﬂ%ﬂwﬁu 3(3-0-6)
UE131 Basic Aerodynamics and UAV Flight Performance
ndnNsAlugIuTeseIMIANAMAnS uaraNTIauzn1sTuTetenAeuld ALty ANANURAYD
U58IN7# NISAALIIENRATILIIAY WOANTTUNITINATDIDINTA LETUTNINUALNITAIUAN NITIATIEN
aussougn1siuneldaniiznisiiausiing 4 veuauaztedninveinisiu n1sussendldnaneinia
wamansuwazaussouzn1stulunisiaszinaisiaveseiniaeiuliauduluusunmisimnssutasnis
UJURNg
Fundamental principles of aerodynamics and unmanned aerial vehicle flight performance;
atmospheric properties; lift and drag generation, airflow behavior, stability and control, flight
performance analysis under varying operating conditions, flight envelopes and operational limitations,
application of aerodynamic and performance principles to unmanned aerial vehicle mission analysis

in engineering and operational contexts.

19.212 Bidnvsednduayisasiil 3(3-0-6)
UE212 Electronics and Circuits
fugrudulwiuagrsasdmivimnssuenmeauliaudy usulnin nszualiii wagay
AuNIL NN TIaAIMIabn N1 szisasiiinnssuansaasnIzuadiu nUasleRy NONIELALAY
w39 MsneuauesaLiitoy aﬂﬁﬂizﬂauaﬁﬂmaﬁﬂﬁﬁugm WITAIUANLTI AU 1ITV8F YU 10u
Josdu ndnnsuazannsdidnnsedndildlussuverniaenulfaudu ssuudreln msnsesdaga ns
Joein9as seuunsnan Lagnsandgaasuniuniediannsedng
Fundamental concepts of electricity and circuits for unmanned aircraft systems engineering;
voltage, current, and resistance, electrical measurement principles, DC and AC circuit analysis, Ohm’s
law and Kirchhoff’s current and voltage laws, basic frequency response; fundamental electronic
components, voltage regulation and basic amplification circuits, electronic principles and circuits for
unmanned aerial vehicle systems, power distribution, signal filtering, circuit protection, grounding,

and electronic noise reduction.

70.213 U{URN1s8dnmselinduazisasiih 1(0-3-6)
UE213 Electronics and Circuits Laboratory
nsasuaud ladunssdulnia nszualiia wazariuduniu n1sianaznisialu
dygadliin melleszimsasiiiinssuansiuarnsvuaaay N Uy nwallaguNUNI995 D9AUTENDU
Sinnseindiugiu m3vsadivinstesiildluszuveniaeliaudu seuudrgli nsnsesdoyanal wae
n15U09A12993
Fundamental concepts of voltage, current, and resistance; electrical signal measurement
and interpretation, DC and AC circuit analysis, circuit symbols and schematic interpretation, basic
electronic components, evaluation of sub-circuits used in unmanned aerial vehicle systems, power

distribution, signal filtering, and circuit protection.
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19.214 syuuRIadmsUImnITuaIMAsIUliAUdU 3(3-0-6)
UE214 Digital System for UAST Engineering
Futsduneou : aauld 19.212
ndnnswarnisldutesszuuAdivai ugiulussuveinmenliaudy deyauvudauas
LAYFIUADY FEAUADTIN 2ITADINLUUNALLAZRUUAIFU WUIANAIUIATIUIEUUATYTEA natwndUuazlaan
AUMUIINTITUNTA YU LAZNITANUAFYYIUNRNT L%ﬂﬁﬂﬁ%ﬁaﬁugm NSAARFYQYIALAY N385
Wad nsas1edyaunadanuniiulsiy Msulassyaudyau tazn1sunvesdyiu nseuLaznIs
Anmeilaesunsuandeiy
Fundamental principles and applications of digital systems in unmanned aerial vehicle
electronics, bit-level data and binary representation, logic levels, combinational and sequential logic
circuits, digital timing concepts including setup and hold time, propagation delay, and clocking; basic
digital techniques including signal debouncing, pulse generation, pulse-width modulation, level

shifting, and signal buffering, basic timing diagram interpretation and analysis.

19.215 U{URNssULRIad msUImnssueniaeuliaudy 1(0-3-6)
UE215 Digital System for UAST Engineering Laboratory
Fdaduneu : aeuld 19.214 vielSeuAIUAiY
N3ENUURIMUINDTA0INAITALAZ WO ANTIUVDIE YY1 NTIATIZRIA AT UlRozILNTY
a0 aqaiaaﬁﬂﬁugmLLazmﬂﬁﬂﬁ%ﬁ’a nIMARdg eI nsasiawed nsadsdygiaiadainuning
Ui waznsulasseRudunna nsUsefiuasiavaildlussuuennaenuldaudy
Practical skill in digital logic circuits and signal behavior, timing analysis and timing diagram
interpretation, fundamental logic circuits and digital techniques, signal debouncing, pulse generation,
pulse-width modulation, and level shifting, evaluation of digital circuits used in unmanned aerial

vehicle systems.

19.222 NMITULUIUNTUADUNADS 2 3(3-0-6)
UE222 Computer Programming |l
taduneu : aauld 99.121
nmadsulusunssegnddmiuauiiisadostuszuuernagulinudy nsesnuuugonldnag
Weing UuUdnaesdEnuyIng E“LJLLUUﬂWiL‘i‘EJ‘LJI‘UiLLﬂiiJLLUUIZJIJ?JSE’]UL’J@WLLa&,’\‘ﬂusLﬂélLﬁEJﬁgUUL’Jmfﬁ\‘i
nstuiindoyadslasaiaaznisdanistofianatn n1sdearstoyauuuoynsuuaziaieiy nsuen
Anneiteyalnainms mstufinuasmnanmatoyaiuuseiiios uwAniiugiureswonduasonimeuls
AutU nseURia wiaete Auuuindidedy gULLUU%@H@ﬁI‘gW’JiU warnmsINNsdeanstonuuaynis
Tavswesszuveelnlnasn
Applied programming for unmanned aerial vehicle applications, object-oriented software
design, finite-state machine models, asynchronous and near-real-time programming patterns,
structured logging and error handling, serial and network communication, telemetry data parsing,
streaming data logging and visualization, fundamental UAV software concepts including coordinate
frames, units, basic kinematics, common data formats, and overview of autopilot messaging and

simulation architectures.
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10.323 lulpsluswamesuazlulasraulnsaiaes 3(3-0-6)
UE323 Microprocessors and Microcontrollers
FdsAuneu : aeuld 19.214
nannswaznsiuvedlulasiuswawesuaz lulasreoulnsamesdmsussuvanmasuliaudu
an1tnenssuremuinysznanananuaz llasraulnsaiass aﬂﬂizﬁiauﬁwﬁu%m mﬁuwm WALy
(ﬂ’]ﬁ]‘UL’Jﬁ']LLauﬁiUﬁJ’WﬂJWﬁﬁﬂ’J’]iJﬂ’J’NLLUiNu G]'JLLUaﬂﬁﬁJEU']mLL@uua@ﬂL‘U‘Lmﬁﬁ/la maaamwauauwauﬂiu
Wu%m mammanmwauaaﬂﬂim ﬂ’]iﬂ’mu{ﬂﬂ’]E]UﬂiEU’iEJUGU’NWJEJﬂ’]’iLEUEJuIU'iLLﬂﬁJ msWeureuazn1sld
QWU’NT\]‘JE]Lﬁﬂ%i@uﬂﬁﬁuu’]G]Laﬂiu‘U‘i‘UWUENmiﬂﬂﬂﬂu%@ﬂ@’]ﬂ’]ﬂmuiiﬂwﬂu
Principles and operation of microprocessors and microcontrollers for unmanned aerial
vehicle systems, CPU and microcontroller architecture, fundamental peripherals including general-
purpose input/output, timers and pulse-width modulation, and analog-to-digital conversion, basic
serial communication interfaces, device datasheet interpretation; peripheral configuration through
programming; integration of small electronic circuits in unmanned aerial vehicle operating

environments.

19.324 UfuRnislulasluswaresuaz lulasneulnsaaes 1(0-3-6)
UE324 Microprocessors and Microcontrollers Laboratory
wdedunau : aeuld 10.323 viseiseumueil
nsldaululasreulnsamesuaznisimunrigunsalseut e n1seuenalsteyagunsal n13
L%thiLLﬂiamequﬂﬂia}ﬁugm mi?{amiéﬁayjmwuauﬂim NN599NLUVLAZNITASTINNDITAULUY N3
Ussgnaldszuuilmluanueinmagiuldaudy
Practical use of microcontrollers and peripheral configuration, device datasheet
interpretation, programming for basic device control, serial communication, prototype circuit design

and development, application of embedded systems in unmanned aerial vehicle contexts.

1 a }%4 o o ] a
NAUIYUINITAIU-UIAY ( 65 hUIWNA)

10.232 lassadnuagTandmiuennaenuliaudu 3(3-0-6)
UE232  Aircraft Structure and Materials for UAV
wé’ﬂmiﬁugwumaﬂmqa%’wmmﬂmul%’m%’uLLazauﬁ’ﬁi’a@mq‘imﬂﬁm NITULHALLEUNINNS
arausstulassasne nMsiesinuulusswesian mvedeudsnavesian nsdenldianediamunzay
NTIATIZANISInsLazngAnsTulelasEse nMslezilasiaiemeisiWludeduugd nsesnluuday
nmsUszidiuanuuduswedassaiisenasiuliauduruadnluuiunmsimngsy
Fundamental principles of unmanned aerial vehicle structures and engineering material
properties; load carrying behavior and load paths, material strength analysis, mechanical testing of
materials, material selection, structural deformation and behavior analysis, structural analysis using
finite element methods, design and strength evaluation of small unmanned aerial vehicle structures

in engineering contexts.
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70.233 UfUAmslassasuaz Jandmsvenimenuliaudy 1(0-3-6)
UE233 Aircraft Structure and Materials for UAV Laboratory
FUsAurieu : aeuld 19.232 vieiSuaiuniu
msUszilunuandAtaniildlussuuenaeuliaudu nsnaasunuudause nisda nsideu
LAZNITNITINLUTI NEANTTUTINAVDITARkaIATIATI n1sBRNLULKAEN1TES S ud e mAelSAudy
feYaguanuazlassadivasguuuy MeUsslivanssnugddasainuardnsnduamudussiodndn
aelaaninnisldanuass
Evaluation of material properties for unmanned aerial vehicle systems, mechanical testing
of strength, bending, shear, and load distribution, mechanical behavior of materials and structural
components, design and fabrication of unmanned aerial vehicle components using composite and
multi-type structures, assessment of structural performance and strength-to-weight characteristics

under operational conditions.

10.234 svuuiuindeulazsruundanudmivennireuliaudu 3(3-0-6)
UE234 UAV Propulsion and Power System
sdUszNaULasMdNMIIUesEUUT U ALl vesenAeuldaudy ndnernanamansi
Retesiuussdu eweslylin dmuaueuimownes uarluiin uvdmdsnuuazmaluladuunine’ ns
Fan1snduRarALSe aussaukazUsEAnsnnessruLtuiadeu n1svhauvetsEUUaNENEWeS
miyiammﬁsw%’mﬂﬁauﬁumiﬁamﬁﬁuﬁuaﬂmmﬂmuﬁﬂwﬁ’u
Components and operating principles of electric propulsion systems for unmanned aerial
vehicles, aerodynamic principles related to thrust, electric motors, electronic speed controllers, and
propellers, energy sources and battery technologies, power and thermal management, propulsion
system performance and efficiency, multi-motor system behavior, propulsion system integration for

unmanned aerial vehicle missions.

29.235 UfiAnmsszuuiuindeutasssuundsnudmivenniagiul faudy 1(0-3-6)
UE235 UAV Propulsion and Power System Laboratory
Fdaduneu : aeuld 19.234 vielSuuAIUAY
nsnedeUsTUUTuRdeuvetenAs ity tewmesind ﬁ’;muaummﬁ’mama% uazluin
niausstu Adslndi uasUseansnmuesszuutuinden miﬂ%’ué?qmLLagmsysmmﬁwu%’ULﬂﬁaulﬁ
wnranfunsianisty msUsefiuaussouzuazanulaenfevessyuuduindeuennimeuliaudu
Testing of unmanned aerial vehicle propulsion systems, electric motors, electronic speed
controllers, and propellers, thrust measurement, electrical power analysis, and propulsion efficiency
evaluation, propulsion system configuration and integration for mission requirements, performance

and safety assessment of unmanned aerial vehicle propulsion systems.
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79.241 miﬁﬂi’sﬁ]iwﬂﬂaLLazmiLﬁu%’auuamﬂmmﬂmuﬁﬂwﬁ’u 3(3-0-06)
UE241 UAV Remote Sensing and Data Acquisition
wannsvesn1siuisveglnasaznisiiudeyadmseinasulipudu inalulagdisirsserlnaway
Uspinmueaeulees M1enaununsTudedsn metmussseriaegemeiiu madeuriuresnn ARG
Ju wazidun1ensiu MsdeAIndesiaznsadiuImssuy NMSUHURNUAAFUI UANUNINTFIUATY
Uaensiy N1395IFBUAMNINTDLANIAANIN AUALTA N1STRUTIU kaTAMUATUAIUYDITBYA N1TIANT
ﬁﬁayjaauLﬁaim%’mizmumiﬁﬂLl,muﬁLLaxmiﬂizmama%gaﬁﬁgwiaiﬂ
Principles of remote sensing and unmanned aerial vehicle-based data acquisition; remote
sensing technologies and sensor types; survey flight planning including ground sampling distance,
image overlap, flight altitude, and flight line design; camera configuration and system calibration;
field operations and safety standards; field data quality assessment including sharpness, overlap, and
data completeness; raw data organization for subsequent mapping and processing workflows.

29.242 Hug GIS uarmsvuruiissemeeliaudy 3(3-0-6)
UE242 GIS and UAV Mapping Fundamentals
dnnsvestilaunsuviuarnsaddeyadsiuiinnoiniaeuliaudy isnadavesnmdis
mia%ﬁﬂquﬁﬂaaaﬁuﬂmmgﬁﬂﬁxmmﬁ%ﬁa waznmeaslsluLan fm"di::Li]ummLLﬁuﬂﬂmaQGﬁagaLﬁ?ﬁaﬁuﬁ
G’]”Jaqmﬂ’m@mmﬂﬁuLLazfqﬂmaﬁ]aaU mi?Lﬂiwﬁmwmamﬂ?{amm%’azﬁga n1sdanisuagn1suseendly
%@gaLﬁ‘z‘jaﬁuﬁé’wizwmsaumﬂgﬁmam%ﬁm%’mmﬁﬁmLLaxmuqﬁmiaumm
Principles of photogrammetry and spatial data generation from unmanned aerial vehicle
imagery, image geometry; generation of digital surface models, digital terrain models, and
orthomosaics; spatial accuracy assessment using ground control points and checkpoints; error
analysis in photogrammetric products, spatial data management and applications using geographic

information systems for surveying and geospatial purposes.

19.251 szuuwaznsufuRnsenaeulsaudy 3(3-0-6)
UE251 UAV Systems and Operations
wdnn1sviulardiuUsenauressruvanaeuliaudu Tassafeniaenu ssuutundeou
szuumuANM Ty uazsruuiises ndnemanamanifiistestunisauuenniaeniliaudu msys
INTTWAENITYINNUTINAUTITTUURINAEULSAUTU N1snegauNIsnuessEuY n1sURUANsTulY
ANNLINADUAIUALLALNIAFUIL m;mmEJLLazﬁaﬁﬂﬁUﬁLﬁmsﬁa\iﬁummﬂmuﬁﬂu% ASINKUAITND
wazn1sUngesnwsEuUeInAg Ul IAudy
Principles and components of unmanned aerial vehicle systems, airframe structures,
propulsion systems, flight control and navigation systems, aerodynamic principles related to UAV
control, system integration and functional testing, unmanned aerial vehicle operations in controlled
and field environments, regulations governing unmanned aerial vehicles, mission planning and UAV

system maintenance.

Amnsuszuukazmaluladonniseuliaudu V.70.1



15

19.252 UjURn1sszuuiagmsuuiiniseiniaeulsaudu 1(0-3-6)
UE252 UAV Systems and Operations Laboratory
FUsAurieu : aeuld 19.251 viseiSuuaiueiy
msUfoRnsfusruuemasulaudy szuumuaun1stu szuuliin szuvdeans wazsvuuih
389 MsReruATNIATIREBUNSTNUYBIsEUY MsUssdiudesiadumaiiavessyuueinaeuliaudu
msUfoRnstumeauuasdetiduifetes melinneiaussauzuaray Jaendevesnsufianis
omagulsaudy
Operation of unmanned aerial vehicle systems; flight control systems, electrical systems,
communication links, and navigation systems, system configuration and functional verification,
evaluation of technical constraints, field flight operations in compliance with applicable regulations,

assessment of operational performance and safety of unmanned aerial vehicle systems.

19.253 szuvdeansuaznmsdadeyaluenimeuliaudy 3(3-0-6)
UE253 UAV Communication and Data Link System
sruuNsAeansvesenniAeuliaudu mé’mms?ﬁlamﬂ%’awLLazmiv‘l”mumam?{ummﬁ?wq n1s
uninszanevesndu nsidenldlusinneauazimaluladnisdearsdmivoinasiuliaudu nqvaneuas
Fotadusunsdnniseduanud msdisianazaulasnsovesdeya nmsiauasnmsusziiudyanaing
maeaeuluslnroamunuszerlng warmsysanmsszuvdemsenmasuliauduluriunnsldnuaie
Unmanned aerial vehicle communication systems, fundamentals of wireless communication
and radio-frequency operation, wave propagation; selection of communication protocols and
technologies for unmanned aerial vehicles; frequency spectrum regulations; data encryption and
security, radio-frequency signal measurement and evaluation, remote-control protocol testing,

integration of unmanned aerial vehicle communication systems in operational contexts.

19.256 dntusinaguliaudu 6(3-6-6)
UE256 Drone Pilot
nsmsguanunieuauau avaussauzdmiunisvesulueyynindueimaeuliaudy
nnuaneuardatidunisiiueimasuliauty msufifnstusesdunounssiiunu msUssduai
doauazanuvasafonistu msdaviionasuasmsuiRnudefmunvemasnuiiugua veulvauay
JammunraIn1svedeukarn1ssusestinduenae LS AU NIAT§IUNTIBNNS
Preparation of knowledge and competencies for unmanned aerial vehicle pilot certification,
aviation laws and regulations for unmanned aircraft operations, operational procedures for
unmanned aerial vehicles, flight safety and risk assessment, documentation and regulatory
compliance requirements, scope and requirements of unmanned aerial vehicle pilot examinations

and certification under official regulatory standards.
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79.283 nyuinguazgnlexinedmiveiniaeuliaudy 3(3-0-6)
UE283 Aviation Law and Meteorology for UAV Operation
ngvanensdutazvdngaiesineniisadesiunsufiinsernmasuliaudu nseungvanenis
Jusazmhsnuiidugua Msduwunuszinneiniaeuliaudy lwan1siukardednin n1svesuyInuae
FotsdusuanuUaends anuiuiamangvse vangydeninerfifieades funsiu lassarsussenie
auuazslvavesoimia ansdudluwaiies mawensalornia uaznslidoyagndonineiiiie
atvayunsindulalunsuiiniseniaeul fautuegisgniesmiungmneuasUasnsey
Aviation law and meteorological principles relevant to unmanned aerial vehicle operations,
aviation regulatory frameworks and governing authorities, unmanned aerial vehicle classification,
airspace structure and operational restrictions, flight authorization and safety regulations, legal
responsibilities and liabilities, meteorological principles related to flight operations, atmospheric
structure, wind and airflow characteristics, urban turbulence, weather forecasting, and use of

meteorological information to support lawful and safe unmanned aerial vehicle operations.

10.325 syuuilsiiag ROS dusuoiniasulinutusnlud® 3(3-0-6)
UE325 Embedded Systems and ROS for Autonomous UAV
F0sAUneu : douls 19.323
ﬂ’]i‘l%iilﬂﬂ”lii%UULLﬁ%‘ngJE]yjaGUENEHﬂ’]ﬂﬁl’ml%ﬂusﬂj‘tﬁzﬂﬁw MAVLink, MAVROS iag ROS2 N1
’e]E]ﬂLL‘U‘ULLa%ﬂﬂﬁL%@M@la‘ﬁ@%aﬂﬁﬂL?I‘LJL‘UE)%J’W‘EJU@ﬂ Eﬁ’ﬁmiﬂ"ﬁﬁﬂ Vﬂ?ﬂfﬂﬁ’ﬂﬂlﬁ@ﬂ LLa%ﬂéJ’eN AT
wauAuIs ROS dwiunisiuteya n1sUszaiana wazn1smuANkuUeenuesialuan niIngeudnaed N3
2aNUUUIATBLE MMIBTnduazunuas Nl oedu nsauiisuwsunlulrsaeulnsaaes STM32
NYIUINITIZULENGT s¥UU ROS wavsyuveslalnasn PX4 TuuSunnmisldauats
System and data integration for unmanned aerial vehicles using MAVLink, MAVROS, and ROS2,
integration of external sensors including ultrasonic sensors, inertial measurement units, and cameras,
ROS software development for data acquisition, processing, and offboard control in simulation
environments, fundamental electronic circuit and printed circuit board design, firmware development
on STM32 microcontrollers, integration of embedded systems, ROS-based systems, and PX4 autopilot

platforms in operational contexts

19.326 UfuRn1sszuuiladuay ROS dmsuainiegulsaududnluda 1(0-3-6)
UE326 Embedded Systems and ROS for Autonomous UAV Laboratory
Fwdsduieu : deuls 10.325 Wiaeumugiy
Uﬁﬁ’ﬁmiﬁminmﬁa%uqﬂ ﬂ’liL%E]ﬁJGIIE]LLab’ﬂ’liyjim’lmiL%uL‘?j@‘asﬂﬁﬂuaﬂ N190DNBUUINIT
SidnnsefinduaziruiansiuiseAuAuMUY NMsWakazn1syIanIsszuuilaiiusyuueslalnaon PX4
WArIZUU ROS n1svadeukazn1suszidiun1svinnuvesszuudnluinnuiveinmesuliaudu
Advanced embedded systems laboratory for unmanned aerial vehicle applications,
integration of external sensors, prototype electronic circuit and printed circuit board design,
integration of embedded systems with PX4 autopilot and ROS-based systems, testing and evaluation

of autonomous system functionality in unmanned aerial vehicle contexts.
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70.343 Y URmsauusuteyagiasaunadivenniaeuliaudu 2(0-6-6)
UE343 Geospatial Data Field Lab for UAV Applications
Fwdsduneu : aauld 19.251 waz 19.283
nszuaunaURtRnudTadsonasliaudy malenediuiiufoinsuasnisussduany
BT Sﬁaﬁﬁmé’hugﬁﬂizmmmzammnmé’au MINWHUNNTNINTTUATIY NSAMUALELNTINIAAIUAL
mﬂﬁmasqmmwaau nawseneIniFeuliautuiaraunsaldmsuaud1san nsnsdeunun mdeya
AAaUIN N13IANTUgYIaNIZrln LLa3m‘ﬁmeﬁﬂmmw%uﬂaﬁw%amﬁﬁmL%ﬁmm'ﬁml,ammqﬁ
aAvduLne
Unmanned aerial vehicle surveying workflows, operational site analysis and risk assessment,
terrain and environmental constraints, survey mission planning, ground control point and checkpoint
establishment and measurement, preparation of unmanned aerial vehicle platforms and survey
equipment, field data quality control, issue management during field operations, and data quality

analysis for engineering surveying and geospatial applications.

70.304  MTiRTeRteyagiiansaumadmivauemeanuliaudy 3(3-0-6)
UE344 Geospatial Data Analysis for UAV
Fdaduneu : aeuld 19.343 vielSEuAIUAY
mslinsgidoyaisiuiinnemeasuliaudu mstansteyadsiuiivarssuuuy nmstinsgh
givssme madanedianssuiedadanuunndaisnssn mansefunaudsuuasiui nisway
Yayavnemagulinuduiuszuuasaunageansuazdayanissuiszeglng n1sdainsieauds
AATIPAEATUIUAULN AT mmnﬁlaau‘lmﬂa%ﬂaﬁugm warWIMNIIUNNANTAUTA
Spatial data analysis using unmanned aerial vehicle-derived datasets, management of multi-
format geospatial data, terrain analysis, vegetation analysis using normalized difference vegetation
index, change detection, integration of unmanned aerial vehicle data with geographic information
systems and remote sensing sources, analytical reporting for agricultural applications, infrastructure

monitoring, and geospatial engineering fields.

79.354 SEUUMEIAN UAENITYITUINITRULDS 3(3-0-6)
UE354 UAV Payload System and Sensor Integration
VinwedsliRduszuumdlvanuazmsysannsiuwesuueiniaguliaudy wdnnsviures
wmelvanUszlandng 9 ndeanmd ndeaanetaendu ndesdieniwannuiou uazsvuulany aadnvny
AuUANEng wavdedninvesszuumdivan nsinss nMsUTuiieu wasmsldanundivansiuiueniee
‘lgﬂusﬁ’ULﬁ@im%ljﬂ’liﬁﬁma’lﬂﬁaﬁﬂgﬂLL‘UU
Practical skills in payload systems and sensor integration for unmanned aerial vehicles,
operating principles of payload types including RGB cameras, multispectral cameras, thermal imaging
sensors, and LiDAR systems, characteristics and limitations of different payload technologies,
installation, calibration, and operation of payload systems integrated with unmanned aerial vehicle

platforms for diverse mission applications.
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79.355 UURnMsszuuindivan wagn1sysannisiwuges 1(0-3-6)
UE355 UAV Payload System and Sensor Integration Laboratory
FUsAurien : aeuld 18.354 vizeiSeuaUAiy
VinwruarUsraumsaliunsings namedey warmsUsziiussuumdivanuasisuigesuatennie
gruldautu sruundes wiheinenuiey syuuiruamulaea ey waswuesianzAnsie N3
811 N1swUad kagn133aNTsteyaInwues Nsustendldteyaindlrantay luwesd msunsufun
MsnavesenAsulsAuTU
Practical skills and experience in installation, testing, and evaluation of unmanned aerial
vehicle payloads and sensors, camera systems, inertial measurement units, global navigation satellite
systems, and mission-specific sensors, sensor data acquisition, transformation, and management,

application of payload and sensor data for unmanned aerial vehicle mission operations.

19.361 Jgyaseivgdmsuoiniasuliaudu 3(3-0-6)
UE361 Introduction to Artificial Intelligence and Machine Learning for UAV
nszUIUMMRINTFsudreaaies mitmustyviuazmsieisudeya nsuvsyadeya
d1m3Un19Eln N19M31980U LazNIITNAEDY LLUUﬁWﬁ@@ﬂWiSWiWQLﬂ%aﬁuugm nsanneeLdduLazlad
afin nMssuunieutnilndidss uagdulifadule nsussdulszAvEanvesuusiaes Auuiug) A
pnfeadeduun duldsnsviauesiaduun madnleneifinfasmaianisviisgailaedu ns
asdeukuulY) MsasugudnvaeteyawarlasEnsTUILMTIATIERdeya vaNN1IVRINITSEUIUUY
laififu nsdandudoya uagnsdinsizsiosdussnaundn wunfnfiugiuresnisidousidedn
Machine learning workflows, problem formulation and data preparation, dataset partitioning
for training, validation, and testing, fundamental machine learning models including linear regression,
logistic regression, k-nearest neighbors, and decision trees, model evaluation metrics including
accuracy, precision, recall, and receiver operating characteristic analysis, overfitting phenomena and
regularization techniques, cross-validation methods, basic feature engineering and pipeline
construction, principles of unsupervised learning including clustering and principal component

analysis, foundational concepts of deep learning.

79.362 NM3UszanakanINLarN1sREUEnd muomMAsul faudy 3(3-0-6)
UE362 Computer Vision and Deep Learning for UAV Perception
F1sAuneu : @auld 19.361
fugnudueoufiuneditaiuazmaBsudiddndmiununisiud woRansianmasuuusiaes
n&es uwrAnRoNfwoSIVimiLUUANAL AadnuEAm NM3IUANN warnsfamaringdesdu L
rouwesIviAdalislnimensisouiiiedn Insegdssamiieiuuasuligdu n1sanglounisiseus n1s
Lﬁ'm’faaga nsUsviiunadiesad Tadeituil Ussiiudummumuniuvesuusiaes wavmsthuuusiaedluld
NUUUITUULEAdUarssUURIA LS UNYBI M A ulsAudy
Fundamentals of computer vision and deep learning for perception tasks, principles of image
formation and camera models, classical computer vision concepts including feature representation,
image matching, and basic object tracking, modern deep learning approaches for visual perception

including convolutional neural networks, transfer learning, and data augmentation, evaluation metrics
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for spatial perception performance, model robustness considerations, and deployment of perception

models on edge and embedded systems in unmanned aerial vehicle contexts.

79.381 guamnIsuwazgsianueInAenulsaudy 3(3-0-6)
UE381 UAV Industry and Business
ausmvesgnamnssuonaeuliaudulussdvainanasludsema nalnaaiauazlassasia
PAAIMINTTU NFBUNYMINBLaEMIIAUALA wiiliwalulaguazunisennipenuliautuluniadiusing
WHLEAMAILAEAINTINNITUUTUVBIDAAMNTTU UNUIMTBITaNA Seuudnludlh uasinaluladfdvialunis
Fuimdeugnamnssiomasliaudu nsaiyaduaglenanisssinluszuuinagnaivnssue ey
1Saudu
Overview of the unmanned aerial vehicle industry at global and national levels, market
mechanisms and industry structure, regulatory and governance frameworks, technology trends and
unmanned aerial vehicle services across multiple sectors, industry value chains and competitive
landscapes, roles of data, automation, and digital technologies in driving the unmanned aerial vehicle

industry, value creation and business opportunities within the unmanned aerial vehicle ecosystem.

19.382 g3falasuanIsNemn 3(3-0-6)
UE382 Drone Startup
nsadauazMsaugsAivanimswsuenmsuliaudulussezsudi nsduvnlenanisgsia
wazmsBudutiamm mevaundsdusivieuimsildornmanulfauduadlddediadumaia nguune
wazn1sUHURNT NTRTgrignAkazn1seankuuAnA naginakazlassaiesela nsuseliuduu
wazANUANAY nseufAuguatazdefiansaengvIne MIuimsanadsaanzvesssivenaeuly
audu Mmsadaauazanudulildnsgsfalussuuineansndnimuenaeuliaudu
Creation and early-stage development of unmanned aerial vehicle startup ventures,
identification of business opportunities and problem validation, development of unmanned aerial
vehicle-based products and services under technical, regulatory, and operational constraints,
customer analysis and value proposition design, business models and revenue structures, cost
estimation and feasibility assessment, regulatory frameworks and legal considerations, risk
management specific to unmanned aerial vehicle businesses, value creation and viability within the

unmanned aerial vehicle startup ecosystem.

19.463 Jgyauseivgussynddmivennisenuliaudu 3(3-0-6)

UE463 Autonomous UAV and Artificial Intelligence

dsAuneu : geuld 19.361 uay 19.323

syuusmlusiRvosennireuliauduruindn nsauNuAsiakarn1uELn1sTY Truanisi

389 MIUTHUIUANIUE UALITOUAIUAN SrULANUUaRaiaLasnalnn1sinunsdignidu ﬂﬂi?@ﬁﬁi%@ga
I‘wimmu,azmimuaumuizuumﬂﬁu NSATMUANIIITNDS NSAAAINADIUY Wagn15UTY WuaNIIaU
ndoyasruukaziufinn13v191U 1159180911571191UY09T2 UL RLULR LWIAANITIETUANEAINTTD
SlusiRchedynuseiug mssuiilensdadule mandnidesdsfinung nstisasmenuaznssyydums
Wming N1IATIRE0UATNINTEUULAENIIATIRTUANURAUNG
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Autonomy systems of small unmanned aerial vehicles, mission and flight planning, navigation
modes, state estimation, and control loops, safety and failsafe mechanisms, telemetry
communication and ground control interfaces, parameter configuration, system state monitoring, and
performance evaluation using system data and logs, simulation of autonomous system behavior,
artificial intelligence concepts for enhanced autonomy including perception-based decision support,
obstacle avoidance, landing and target localization assistance, system health monitoring, and

anomaly detection.

19.464 M3UsTINANALUUNAIEMT U AR UlEAUTY 3(3-0-06)
UE464 Edge Artificial Intelligence and Real-Time Processing for UAV
nann1suazn1 s ssuulyguseivgamsunisidauuugunsaliendnelddedninniunis
Uszanana NdIEAIUTY LASNENIUY miﬂizmaNaﬁﬁ'a%auuuam?mﬁﬂ N199NATIIAH A UTUI Y
LAAANULULLAT3Y Wwalad Sawmed waznaUsvinanansdiaaiiefign wadanisiiuuszAnam
wuudanuarnsilulguass nanANazLBYATBILUUTIA0Y NIFALATITY mm'wmfﬂmmﬁf ey
nalnulnddmsuanunumuvesszuy swldansihsgiinsihanusaznalndises
Principles and development of artificial intelligence systems for edge deployment under
constraints of computation, memory, and power, streaming data processing, latency and throughput
budgeting, real-time system concepts including deadlines, jitter, and worst-case execution time,
model optimization and deployment techniques including quantization, pruning, and distillation,
runtime mechanisms for system robustness including monitoring and fallback strategies.

(FSUKHUNSANYILUUUNG)

10.491 lassudmnssussuuiazmalulagennideiuliaudu 1 2(0-6-6)
UE491 UAST Engineering Project |
s udulassnudueiniaeulirudunioUsziduniaimnssudiieades nsiivuaate
1ATIULAZVBULUANISAN Y mimmumwﬁﬁugmLLawuiﬂﬁ’sﬁLﬁ'm%’aq N138319NTOULUIAALALNIS
pnuuUstouiside msdavihdelauelassau mavszfiutagnsoudAlassuifiolmIsuanumso
dmsunsandulassnunslusieds Project Il
Initiation of unmanned aerial vehicle-related or engineering projects, project topic
definition and scope formulation, review of fundamental theories and related research, conceptual
framework development and methodology design, preparation of formal project proposals, project

evaluation and approval for continuation to Project II.
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19.492 TAssnudmnssuszuutazmaluladonnagiuliaudu 2 2(0-6-6)
UE492 UAST Engineering Project I
Fwdsduneu : aauld 19.491
nswmukazmsiniulassnuseiiesandeiauslasanudlesuniseysd nsdesennsou
wRnkazsTauIsaniass Ut Uil MITaUITTUUYE BN S INNSNAaDIALWHLT FvuA A15LRU
FIVTINHALNITIATIEN VoY TIAINTTU NMTUTHHUNAS NS LazaNTTAULVRIlATIIU NTTAINTI8U
Iﬂiqmuaﬂ'uaugﬁzﬁ mié’dmeﬁuasﬂ1iﬁamﬁmaé’wéﬁuaﬂﬂ'ﬁqmﬂuﬁummmnﬁf]@gmmﬁmr}iiml,m
msdeegraduseuu
Continuation and development of projects based on approved proposals from Project |,
extension of established conceptual frameworks and methodologies, system development or
experimental implementation according to defined plans, engineering data collection and analysis,
evaluation of project outcomes and performance, preparation of complete final project reports,

synthesis and communication of engineering and research results in a systematic context.

19.497 N1INNUNIIAINTTY 0(0-35-0)
UE497 Engineering Practices
n1suszgndldauzuagiinuesueiniaeuliauduluaniuuseneun1sate msufiRauaiu
%aﬂimmmﬁmuﬁﬂuﬁumEJWU%Uwqmammm N15UTIUAUYAINSTUDIANTHAL TFUUIIUITE N3
doansmaivdnuagnsvirnuduiu iasgruanaasadelunsufuRau nmsufdiaussifeounas
3581UTIUIVIN MsTavinenasiarnsasunansUURNuBamnTsy
Application of unmanned aerial vehicle knowledge and skills in real industrial environments,
engineering practice in unmanned aerial vehicle-related operations, professional collaboration within
organizational workflows, professional communication and teamwork, workplace safety standards,
compliance with professional and organizational regulations, documentation and reporting of

engineering practice outcomes.
(Ewsuunumsfneuuuaviafneiuazn1sfinendeysannisiunismine)

19.493  lassnwiminssusyuuwavmalulagennideiulsaududmsuaniadne 1(0-3-3)
UE493  UAST Engineering Project for Cooperative Education

Tassnuduainiaeuldauduniedssifiunndimnssufiisates nstvuaiaidelassuain
AanuaulavesiSou landUgynudadamnssy visuszaunisalananiafiny) N1AgAaINNTIY Lag
01U ﬂ’lsmumumqwﬁﬁugmuazmu%’aﬁLﬁ'mﬁi’faq N15ATNTOULUIAALAZN 1T88NLUUTHITYU
33 AsdnrdelauslaseeIu MSWALISTUUNSENSALEUNSNAADINUUNUT AR MSLAUTIVT LAY
nseszvideya NMsUszlurainsvedlasiny msdnihnenulassnuatuauysal nsduaeiuazns
Foansuanisaiunulassnuddimnssularnideegradussuy

Project-based study in unmanned aerial vehicle systems or related engineering topics,
project topic formulation based on student interests, engineering problem statements, or
experiences from cooperative education, industrial practice, or real-world contexts, review of
fundamental theories and related research, conceptual framework development and

methodology design, preparation of project proposals, system development or experimental
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implementation according to defined plans, data collection and analysis, evaluation of project
outcomes, preparation of complete final project reports, synthesis and communication of

engineering and research outcomes in a systematic manner.

am.301 LaeNannafne 3(3-0-6)
CO301 Pre-Cooperative Education
wiAnazAMUlasTULaRAafne) wazn1smssuaunsenlun1viny winassvinyeau
A9 NSRS EILENATANATINU NSERNanIUUSENBUNS WATIANTSIISUNSEUATYAl N1sHaUIinwyly
nsdeans MelusUuuunisdeatssening Generation uwarn1slénwiainaiientsdeans sawdsnsdeans
frarfamssan venanifujuturtnu mavihnuluiivesedasdluTausssuesnsfiuandne T3einen
Tunsvheusiuiugdu finedalunsiaueisuaiuazudald nuzianeduindn 3adgyn
AUsENauNs mallansWigusieau msdiaue wazdenlisuifluseniedjifau wazanulaendiely
A0MUUTENBUNT FINDIANSTTU F3555U Lazassenussalluwivian
Concepts and understanding in cooperative education system and preparation for applying
jobs such as how to prepare documents for job application, how to choose the right company to
work, techniques for job interviewing, the development of communication skills in both Generation
communication styles and the international communication, cross- cultural communication and also
focusing on Creative team work skills in the different organizational cultures, the Psychology of
working together, techniques emotional development and adaptation, Improving professional skills
and entrepreneurial spirit and furthermore, the Report writing, Presentation, the best practices during

work in the workplace, Morality, Ethics and professional ethics.

NguIYNAWIEAIU-1RBN ( 6 WIEin)

19363 nsBeuivenaiedasiiaou 3(3-0-6)
UE363 Supervised Machine Learning

psfUsznouLarviinveansiouvouaios masoudvenieslnefifaoundnnisuazisnismis
affdmiudamnsBeuivenaiedlneiifaeu mslnsizinisannesuazanduiius Bidsaestosiian
N150A00EMANEFILUT N150A0EARRARN NTUTTLUAILUU NMSIAUALUNZEY NTTLUNLTLEY N9
UszgnarudgmnsiSeuiveeiedasiifaeu i-defisanuues duliidaduls degnamsurdamlnely
Ygywudugu

Learning problem’s elements and types of machine learning, supervised machine learning,
principles and statistical methods for problems using supervised machine learning, regression and
correlation analysis, least squares method, multivariable regression, logistic regression, model
evaluation, over-fitting, linear classification, application of supervised machine learning, k-nearest

neighbor, decision tree, and sample problems.
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10360 mseudveuniedaglififaeu 3(3-0-6)
UE364 Unsupervised Machine Learning

vannsuazIsnsmsadfdmiviymmssouiveuniealaslafifasu msiinssviavduiug
Alufinea M3anld NMTIRTIeiesAUsEnaUnan MTIATIENTade MTIATIERLUINGg] NSHUINgURUY
Srdutu maudsnguiuunun Msvssgndtuligmnaieusvennieslaglififaeu Megranmsudtiym
Tnalddaymudugu

Statistical principles and methods for unsupervised machine learning, canonic correlation
analysis, dimension reduction, principal component analysis, factor analysis, cluster analysis,
hierarchical clustering flat segmentation, application of unsupervised machine learning and sample

problems.

10.371  omasulaududmiunisaeninuardeainiassd 3(3-0-6)
UE371 UAV Imaging for Media, Entertainment and Filmmaking
nsUszgndldenmegulfaudulunuaisassddodsnmeuns vannisarevivnsenniaetuly
AuTU waliansiedoundeadanimeund msoenuuudenuaznisinesddsznaunin msseAndosite
@mmwmumw‘wm% NIZUIUNITNAINTAEMLALNITUTZUIANAN TN miLa'WL%'aasi’luigmmmwmma’lmﬂ
gruliauduy
Applications of unmanned aerial vehicles in creative media and filmmaking, principles of
aerial cinematography using unmanned aerial vehicles, cinematic camera movement techniques,
shot design and visual composition, camera configuration for cinematic image quality, post-

production and image processing workflows, visual storytelling through aerial perspectives.

19.372 o neulSautudmsuinunsdanies 3(3-0-6)
UE372 UAV Applications in Agriculture
nsUszgndlderniasuliauduii oatuayuaununsuiugl msusziduguamiivuaznns
Anneiiiuiinglgn namsedulsauasanufinunivesii nadenldleuwesdmivamunens iy
Foyanmmanetrsndy msfuinduifivnssa msulanadoyadanumsiion 15naunudanisuauay
miﬂ%’uﬂqamamamaéwé’a@u
Unmanned aerial vehicle applications for precision agriculture, crop health assessment and
field analysis, detection of plant diseases and anomalies, sensor selection for agricultural
applications, multispectral data acquisition, vegetation index computation, agricultural data

interpretation for farm management planning and sustainable crop productivity.

70.373 aanAsulsrududmsvauantdnenssy 3(3-0-6)
UE373 UAV Applications in Architecture
nsUszgndldenmasuliautudmsunuiuaninenssuuazanmiadeniineains madans
ﬁmﬁamnﬁusﬁa;ﬂa@aﬁuﬁ nsafauuudassauifuaruuusiaosiandouiiuia NSYIUINTTOYALT
fluil fureslduaanitinenssy Lisnlnatnsnandoyaideiiufiignies nsuszandlddeyadimivau
PaNLUU MIUsEliuanmenans uaznseysndandnenssy
Unmanned aerial vehicle applications for architecture and the built environment, data

acquisition techniques for spatial documentation, generation of three-dimensional mesh and
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textured models, integration of spatial data with architectural software platforms, workflows for
accurate spatial data production, applications for architectural design, building condition assessment,

and architectural conservation.

190.374 o neeuliautudmiuszuuihsede 3(3-0-6)
UE374 UAV Applications in Monitoring System
m'i"dizqﬂGﬂ%’iwummﬁmul‘%fﬂwi'fuﬁm%’mmLﬁhsﬁﬂLLazﬁmmmmumiiﬁuwmﬂ‘MmEJ‘U%'Uw
mMaisenudanndey Imm%’wﬁugm Anuaendte Hufides AAYAFIMNTTU INYATNTIN LAY ISUY
Wi9989938E N1599NKUUTZUUENTE I UUATUIDIMEDINABUlSAUTU nsidenunaniosunassulyes
N34 UNTTAINTTTU ﬂ’]ﬁLﬁU%@yjaL%Qﬁfﬁ]Lﬁ@QLLagL%ﬂLﬁa’] m’:?U'ixmaNaLLazmﬁmiwﬁ{fayja n19
thiauenadwsifieatiuayunisindule
Unmanned aerial vehicle applications for monitoring and surveillance systems across
multiple domains, environmental monitoring, infrastructure and asset monitoring, safety and security
applications, risk-prone areas, industrial operations, agricultural systems, and smart city environments,
end-to-end design of unmanned aerial vehicle-based monitoring systems, platform and sensor
selection, mission planning, continuous and temporal data acquisition, data processing and analysis,

presentation of monitoring results for decision support.

79.465 FLUUAAIALALIATOUIEYULDS 3(3-0-6)
UE465 Cloud and Sensor Networks

ATNFILAITIAAAIIULATUUIAAVDIADUNUADTLUUNF UL MsALLAZAAR LU TLNTHUY
AouImeT wuungume lumalunislivimsuarlumanisldanuresmauiamesuuunguiue n1sasaey
wAletuuunauie in3edneiiugeiiesfunanesuvenduges n1seenuvuaznIsinaeietie
Wuweslaemidafsdodnin AMusuudinviuazndsnunsniuaua3etny uazn1sdndunianisussanana
ansaumATINiy muUasade maﬂmqa%’wﬁugm nsWsulusunsudmsuidulges wazn1sdiananis
UTBIROUTIRDTLUUNAULALAY LASOT TS

Overview, definitions, and concepts of cloud computing, development and installation of
programs on cloud-based computers, service models, cloud computing models, cloud computing
applications, cloud sensor network, sensor platform, design and placement of sensor networks
taking into account limitated bandwidth and power, network control, routing, information
processing, infrastructure security, sensor programming, and simulations of cloud computing and

sensor network.

10.066 Buwedidnuszaiuasinds 3(3-0-6)
UE466 Internet of Things

anuvsgvesdumefidaluasinds Temamnuvimeuazguass msvszgndlinseunuidni
AerdeunaluladuavnIesdioniseenuuuludmssneuandinienin nsadiawaznisusuldlniona
duguitu esdnsrufisfemsinsanludunsshnanuiiunsasndouasarundudi

The meaning of the internet of things, opportunities, challenges, and obstacles, application
of related technology, design tools in logical and physical, creating and deploying includes

considerations regarding security and privacy.
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19.475 a1mApuliautudmsununeadne 3(3-0-6)
UE475 UAV Applications in Construction
n1suszgndldenniaeulinudulununeaiiuaznisnssgeulasding N139533a0U81A13
aznu uarlasiE g TNIeILIAL NMSRRENANAATINT BN DA A NI TIRTUANLUANT DY
vadlasaasne waiansdunsiseustisUaensts mavunuiiiuiineadns msuszanananmuazn1sadns
LUUTIRRsEINda N15Ies1giaNiaUndveddaTeasie N13TANITIEUAITATIVEUATNNIATTIY
MAMNTTURDAT
Unmanned aerial vehicle applications in construction and structural inspection, inspection
of buildings, bridges, and transportation infrastructure, construction progress monitoring and
structural defect detection, safe inspection flight techniques, construction site mapping, image
processing and three-dimensional model generation, analysis of structural anomalies, preparation of
inspection reports aligned with construction industry standards.

10.476 wialulaglansuarnsd1sianigenie 33-0-6)
UE476 LIDAR and Advanced Aerial Surveying
nMaUszgndldennimeulfauduimsumealuladlansdmivaudsadugs ndnmsvhaures
wuweslaweuarsruuinszer mInaudeyannmireinanuidesuayssuuimuniumsneanifiey
mi:mLLN‘umiﬁulﬁamu@m’;mmmuﬂu%mﬂsﬁauﬂa ﬂﬂiU%JULLﬁLLazﬂ’]'iG]i’Jf\]aaUﬂﬁuﬂ’IW“i’J’aﬁJﬂalaﬂﬁ n13
UizmamaLLazﬂ'ﬁﬁhmﬁﬁﬁ'ayjawaaﬁﬂanﬁ mmﬁmﬁﬁaﬁdaL‘ijﬁuﬁQmquaﬁm%’umuﬁﬁm nSAnTHL
LazuiTUALIndey
Applications of unmanned aerial vehicles integrated with LiDAR technology for advanced
surveying, operating principles of laser ranging sensors, integration of inertial measurement units and
global navigation satellite systems, flight planning for controlled point density, LiDAR data calibration
and quality assessment, point cloud processing and management, generation of high-quality spatial

datasets for surveying, land management, and environmental applications.

19.477 o1nmasuliaududmsun1sInnsfenes 3(3-0-6)
UE477 UAV Applications in Disaster Response
nsuszendldernmeauliaudulunuddeuarnisdnnisaniunisalaniady nsnausunisdunigle
Foriaduauuanndy nsdaviusuianiunsaiuuuiuiat nsldisumesdanimanufeuriionns
AUMKAETEUMLILG NMsatiuayun1suUAnsAumkae iy n1sUseauuiusEuULasmiienuaIunIg
Jnnsmmanidu mslideyanommenliauduiiioatuayunisdndulalunsioings
Unmanned aerial vehicle applications for disaster response and emergency management,
flight planning under safety and operational constraints, real-time situational mapping, use of thermal
imaging sensors for search and localization, support of search and rescue operations, coordination
with emergency management systems and agencies, utilization of unmanned aerial vehicle data for

decision support in critical missions.
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10.481  Beuamgnaimnssussuusazmaluladorniaeuliaudu 1 3(3-0-6)
UE481 Selected Topics in UAST Engineering |
Fdaduneu : WWsusyliRannminniaiv
wdeiraulafauimuwinslvl q meadmnssussuuuasmaluladornaeulinudu
Interesting topics of developments in Unmanned Aerial System and Technology
Engineering.

19.082  Fosaniznaimnssuszuukasalladenniseuliaudu 2 3(3-0-6)
UE482 Selected Topics in UAST Engineering |l
FwdeRuneu : lesusuiRanininniaiz
wdefiunaulafsatuiamnnislal 9 madmnssussuusasmaluladennireliaudu
Interesting topics of developments in Unmanned Aerial System and Technology
Engineering.

10.483  Jayniilawyairmnssussuuiazswaluladenniaeulsaudu 1 3(3-0-6)
UE483  Special Problems in UAST Engineering |
FwdeRuneu : lesusuiRaniminniaiu

e nsdfnuiithaulamenidmnssussuuiasmeluladornasuldaudu

Special problems, interesting case studies in Unmanned Aerial System and Technology
Engineering.

10.484  Jayniiewnimnssuszuukazmalulagenniseulinudu 2 3(3-0-6)
UE484  Special Problems in UAST Engineering |l
Fdsduneu : tasueudRanminniaiy

aymdiay nsdfnuniithaulameinidmnssussuusasmeluladoinasuldaudu

Special problems, interesting case studies in Unmanned Aerial System and Technology

Engineering.
(FwTuununsinenuuannafinyIkasnISANYITIYIUINSTAUNTINGIL)

19.498  @ufIAnEIMIIAINIIUTE ULz IAluladonAsulSaudy 6 (0 -40-0)
UE498  Cooperative Education in UAST Engineering

N33 susdUsraunsaliun s URnulumiisauaiguen n1AgRaIMNTIY w300IAnsT
Aertestumaluladomasiuliauty nsszgndldanuiniedmnssueiniseiuliaudy szuu
Sidnnseilnd sruumivaN wazMIYIAINTITULENSARISHavEeduS n1sUfuRn sOukaznsldau
omAgulSauTuluaN MLIARDLNNTTNINIUATI MSHRILITNYENTIATIZALas LA Tymmsimns sy
mMaviauduiin msdeamdndn ausssu a3es3n arwasndy wazauiuiaveulunsufoRau

Experiential learning through cooperative education in external organizations, industries, or
agencies related to unmanned aircraft systems and technology engineering, application of
engineering knowledge in unmanned aerial vehicle systems, electronics, control systems, and

hardware and software integration, operational use of unmanned aerial vehicles in real working
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environments, development of engineering analysis and problem-solving skills, teamwork,

professional communication, ethics, safety awareness, and professional responsibility.

A. MUINTVUFINLET (6 Wefn)
tnfnwazdeadonsousedvduilnasulunminedunsunn livesndn 6 wiiein
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