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01205211 N159LAT1ZNIDT INAN | 3(3-0-6)
(Electric Circuit Analysis I)
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Definitions.  Basic concepts and units. Circuit elements. Resistive circuits.
Dependent sources. Circuit theorem and analysis. Node and mesh analysis. Network
theorem. Graph theory. Energy storage elements. First order and second order circuits.

Sinusoidal signal. Phasor diagram. Alternating current steady-state analysis. AC power

circuits. Three-phase circuits.

01205212 wadaBadaszidmsulaansinia 3(3-0-6)
(Analytical Techniques for Electrical Engineers)
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Matrices and systems of linear equations. Vector spaces. Inner product spaces.

Orthogonalization.  Linear  transformation.  Eigenvalues  and  eigenvectors.

Diagonalization. Applications to impedance and admittance matrix analysis. Error-

correcting codes. Electrical linear and nonlinear systems. Fourier series. Image

compressions.
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01205213 RN sIAnssulniuwazdiannseadind 1(0-3-2)
(Electronics and Electrical Engineering Laboratory)
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Laboratory experiments about Ohms’ law. Kirchhoff’s law. Equivalent circuit.
Electrical power. Transient response. Steady state response. Filter. Diode. Rectifier.

Voltage regulator. Transistor. Transistor amplifier. Op-amp circuit.

01205214 Ujliansiasasdnsnalvifiiuas e fiamslnga 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)
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Laboratory on electric generators. Motors. Transformers. 3-phase circuits. Electrical

installation. Grounding. Electrical safety.

01205215 nsdgulUsunsunauNtAasaInsuIAINS LW 3(3-0-6)
(Computer Programming for Electrical Engineers)
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Computing concepts. Hardware and software interactions. Flow charts. Structured
program development. Flows control. Functions. Arrays. Pointers. Characters and
strings. File processing. Stacks. Queues. Linked lists. Tree structures. Searching. Sorting.
Complexity analysis. Applications of computer programming for solving electrical

engineering problems.
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01205216 A EUUIRMAZIZUY 3(3-0-6)
(Signals and Systems)
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Continuous-time signals. Linear and time-invariant systems. Fourier series. Fourier
transform. Power spectral density and signal bandwidths. Modulations and bandpass
signals. Frequency division multiplexing. Transfer functions of communication
channels. Discrete-time signals. Sampling theorem. Time division multiplexing.

Laplace and Z transform. Solutions of differential and difference equations using

transformes.

01205217 AAUKazALURImANTNHA 3(3-0-6)
(Electromagnetic Fields and Waves)
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Vector analysis. Electrostatic fields. Potential and energy. Conductors and
dielectric. Capacitance. Convection and conduction currents. Resistance. Solution of
Laplace’s and Poisson’s equations. Magneto static fields. Magnetic materials.

Inductance. Displacement current. Time-varying electromagnetic fields. Maxwell’s

equations.

01205218 wiasiladanaznsiansluniia 3(3-0-6)
(Electrical Measurements and Instruments)
JurfigaaSeunnnou : 01205211
niluazungg1un1sianislida nsduunuazdnvazianizvesaiesiiodn
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Units and standards of electrical measurements. Instrument classifications and
characteristics. Measurement analysis. Measurement of DC and AC current and voltage
using analog and digital instruments. Power, power factor and energy measurements.
Measurements of resistance, inductance, and capacitance. Frequency and period/time-

interval measurements. Noises. Transducers. Calibration.

01205219 AunaslunazadaansuIAINTlni 3(3-0-6)
(Probability and Statistics for Electrical Engineers)
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Axioms of probability. Conditional probability. Independent events. Independent
trials. Discrete random variables. Continuous random variables. Expectation. Functions
of a random variable. Conditional distribution. Conditional expectation. Pairs of
random variables and their joint distribution. Function of two random variables.
Independent random variables. Moment generating functions. The Central Limit

Theorem. Sample statistic. Confidence interval. Hypothesis testing. Parameter

estimation. Applications in electrical engineering.

01205231 AINTTUINIANUIAY 3(3-0-6)
(Telecommunication Engineering)

23FUsEnoUveITzULAeans wedevrelnsdni denssuuSunanisld duauueurden
LaZAITA NInadFNaLUUTHaTad nsdsiy gnsvoya Minalunisaaniy nsdeans
wAeufl nMsdeasnuaTion nMsdeansniua mﬁ?iamiﬁﬁa;ﬂa

Elements of communications system. Telephone network. Traffic engineering.
Analog and digital signal. Pulse code modulation. Transmission. Data rate. Transmission
media. Mobile communications. Satellite communications. Optical communications.

Data communications.
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01205241 N1399NIUUINITAINARALATING 3(3-0-6)
(Digital Circuits and Logic Design)
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Number systems and codes. Logic gate. CMOS circuit. Boolean algebra.
Combinational logic design principles and practices. Latch and flip-flop. Sequential
logic design principles and practices. Computer-aided design (CAD) for digital circuit

design.

01205242 299suazsyuUBlannsaiing | 3(3-0-6)
(Electronic Circuits and Systems 1)
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Semiconductor devices. Current-voltage and frequency characteristics of electronic
devices. Analysis and design of diodes circuits. Bipolar junction transistors (BJT) and
field-effect transistors including MOS, CMOS, and BICMOS. Transistor bias circuits and
transistor small signal analysis. Analog transistor circuits and basic ampilifiers. Digital
CMQOS circuits and basic logic gates. Operational amplifiers and its applications in

linear and nonlinear circuits. Multistage transistor amplifiers.

01205251 AsuUaIRunNasunaliin | 3(3-0-6)
(Electromechanical Energy Conversion |)
JyrfigeaSeunnnou : 01205211
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Magnetic circuits. Principles of electromechanical energy conversion. Energy and
co-energy in masgnetic circuits. Principles of rotating machines. DC machines. Starting

method of DC motors. Speed control methods of DC motors.

01205311 lalaslwswaeas 3(2-3-6)
(Microprocessor)
FyniidieaFounnniou : 01205215 uag 01205241
unihveslulasinswawes lassassvaslulasinswawes n1s@eulusunsudsznau
watladirudaUszaiu wiaeaudn dusnedszaiuindiuiesn nisuszenald lulas
Insiwaiwesluszuuiadesile miUszendldlulaslnswawesluszuusalusi@ nsmuaunis
Furessanasasidieseniusiteuitammamnssulnihiidudounaresnuuuduay
Introduction to microprocessors.  Structure of microprocessors. Assembly
programming. Interface techniques. Memories. Input-output interfaces. Applications of
microprocessors in instrumentation systems. Applications of microprocessors in
automation systems. Hardware and software interactions to solve complex electrical

engineering problems and parts design.

01205312 FTUUAIUANLT 9L 3(3-0-6)
(Linear Control Systems)
JyrfigaaSeunnnou : 01205211
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Mathematical models of system. Transfer function and state-space
representations. System models on time domain and frequency domain. Block diagram
and signal flow graphs. Dynamic models and dynamic responses of systems. First and
second order systems. Open-loop and closed-loop control. Feedback control and
sensitivity. Steady-state error. Types of feedback control. Concepts and conditions of
system stability. Methods of stability test. Root locus. Time domain analysis and design
of control systems. Bode plots. Nyquist plots. Frequency domain analysis and design

of control systems.

01205314 N153ATIZHIIDT AN |1 3(3-0-6)
(Electric Circuit Analysis II)
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Complex frequency and s-plane analysis. Network function. Frequency response.
Laplace transformation and its application to circuit analysis. Resonance and scaling

circuits. Coupled circuits. Transformer. Two-port networks.

01205321 naNNSa0ENS 3(3-0-6)

(Principles of Communications)
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Communication models, wire/cable and wireless/radio. Introduction to signal and
system. Spectrum of signal and applications of Fourier series and transform. Analog
modulation, AM, DSB, SSB, FM, NB/WBFM, PM. Noises in analog communication. Binary
baseband modulation. Nyquist’s sampling theory and quantization. Pulse analog
modulation. Pulse Code Modulation (PCM). Delta Modulation (DM). Multiplexing
techniques. Introduction to transmission lines, radio wave propagation, microwave

components and communication, satellite communications, optical communication.

01205322 Jaanssululasian 3(3-0-6)
(Microwave Engineering)
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Review of Maxwell’s equations. Plane waves. Microwave transmission lines and
waveguides.  Microwave network analysis. Impedance and equivalent voltage and
current. The s-matrix. Signal flow graphs. Impedance matching and tuning. Microwave
resonators. Power dividers and directional couplers. Microwave filters. Point-to-point
microwave link. Radar system. Microwave propagation. Basic of microwave
measurement. Applications.
01205323 n1sUssaadygIufdna 3(3-0-6)
(Digital Signal Processing)
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Introduction to digital signal processing (DSP). Continuous-time and discrete-time
signals. Discrete-time systems. Discrete-time Fourier transform (DTFT) and discrete
Fourier transform (DFT). Z-transform. Sampling theory and sampling rate conversion.
Multi-rate systems and filter banks. Discrete wavelet transform (DWT). Spectral analysis
of linear-time Invariance (LTI) system. Finite impulse response (FIR) filter design and
infinite impulse response (IIR) filter design. Probabilistic methods in DSP. Introduction

to current DSP applications.
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01205324 nMsAeENSWUURITA 3(3-0-6)

(Digital Communications)
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Review of probability and random process. Signal space. Minimum Nyquist
bandwidth. Signal detections. AWGN. Digital modulation techniques. Sigma-delta.
Performance analysis. Synchronization. Equalization. Introduction of information
theory. Source coding. Channel coding. Multichannel and multicarrier systems. Spread

spectrum techniques. Multipath fading channels.

01205325 WMIRUBFEITHATANYES 3(3-0-6)
(Communication Network and Transmission Lines)
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Wire and wireless communication. Wire communication network. Y, Z, F, G, H
matrix. Relation. Connection and basic circuits. Network transformation. Transmission
quantities. Signal transmission circuit techniques. Wave filters. Attenuator. Impedance
matching. Transmission line theory. Equation. Solution for low, medium, high
frequencies. Primary and secondary constant. Incident and reflected waves. Standing
wave ratio. Line characteristics for open, short, terminated load. Lossless and lossy
lines. Reflections in time domain. Bounce diagrams. Near-end and far-end crosstalk.
Differential signaling. Composite line, types of cable, unshielded twisted pair, coaxial

cable and current cable standards.

01205326 n'ﬁﬁlamﬁ’fagauazl,ﬂ%mha | 3(3-0-6)
(Data Communications and Networks I)
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Introduction to data communications and networks. Layered network
architectures. Point-to-point protocols and links. Delay models in data networks.

Medium-access control protocols. Routing in data networks. Flow control. Network

security. Cloud network. Architecture and system.

01205327 nsaedNsIARud 3(3-0-6)
(Mobile Communications)

SefigaeFunniou : 01205321
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Wireless communication system. Theory and principle of mobile communication
system. Characteristic and impact of radio propagation. Modulation techniques. Speech
coding. Diversity channel coding. Multiplexing technique. Interconnection components
for mobile communication system. Standards of current mobile communication, 3G,
4G, 5G and beyond. Cellular systems. Multiple access and interference management.

Capacity of wireless channels. Multiuser capacity. MIMO system.

01205328 nsaeasduletues 3(3-0-6)
(Optical Fiber Communications)
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Cylindrical dielectric waveguides and propagating conditions. Structure and types
of optical fiber. Optical fiber parameters. Optical fiber production. Optical cable types.
Optical transmitters. Optical receivers. Signal degradations, attenuation and dispersion
in fiber link. Optical repeaters and amplifiers. Link budget calculation. Multiplexing in

optical link system. Introduction to FTTx.

01205329 AANITUEYDINA 3(3-0-6)
(Antenna Engineering)
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Basic definitions and theory. Isotropic point source. Power and field patterns.
Directivity and gain. Efficiency. Polarization. Input impedance and bandwidth. Friis
transmission equation. Radiation from current elements. Ground effects. Radiation
properties of wire antenna. Array antenna. Yagi-Uda antenna and log-periodic antenna.
Aperture antenna. Microstrip antenna. Modern antenna for current applications.

Antenna characteristics measurement.

01205331 N1399NLUULATNISINITNANANNTUISUIad Y IUATNE  3(3-0-6)
(Digital Signal Processing Design and Implementation)
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Digital signal processing system and development tools. Real-time digital signal
processing implementation. Practical filter design. Finite word length effects. Fast
Fourier transform. Discrete cosine transform. Implementation of digital signal

processing algorithms. Introduction to adaptive filters. Digital signal processing

applications.

01205341 299suazsyuUdiannsaiing Il 3(3-0-6)
(Electronic Circuits and Systems II)
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Frequency responses of BJT, JFET and multistage amplifiers. Miller effect. Current
mirror and current source circuits. BIFET, BIMOS and BiCMOS differential amplifiers. Op

amp characteristics. Op amp active filters. Negative feedback system analysis. Tuned-

oscillator circuits. Power electronic devices.
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01205342 diannsadindanuzuauis 3(3-0-6)
(Solid-State Electronics)
JwriidaaiFeunnniou : 01205242
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Introduction to semiconductor devices. Energy band structure of crystals.
Introduction to quantum theory of semiconductors in equilibrium. Transport of carriers

in semiconductors. Introduction to semiconductor junctions. Bipolar junction transistor.

Unipolar field-effect transistor.

01205343 FTUUNDITIVUIATUYUN 3(3-0-6)
(VLSI Systems)
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Theories and models of MOS transistor. CMOS gate construction. Integrated circuit
technology and fabrication process. Techniques and rules for IC design. Performance
estimation using CAD and simulation tools. Optimizing the performance of CMOS
circuits. Theories of FPGA and related technologies. Prototyping VLSI circuits using
VHDL. Testing and optimizing.
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01205344 Sidnnsalindgnamnssu 3(3-0-6)
(Industrial Electronics)
JuniideeSeunnnou : 01205242
19958idnnseinddmiunisnansdnludia 1993ns5udena gunsalansisiniidig

UNINBUNALALLEIFNAFINTUNITAIVANNIGAAINNTTU NANNITHUTIUYBIIITS

9 q
a &

BLanNIaUNANIFT 29993158 T2RALUUAIUANLA 29TUUAIRUTEAULIIRUNTEUAATI 2993
dunosmasuarIadvllaludnann 19ITAIVANEIMTULBLABSNTTULANTI UBLNBSNITELAASY
uazualsdmivingUszasdfiay Yusud gnavnsTulaznsaoansszninuniesdnna
RRDEIE

Electronic circuits for automatic manufacturing. Data acquisition circuits. Power
semiconductor devices. Input and output devices for industrial control. Basic principles
of power electronic circuits. Controlled rectifiers. DC-to-DC converters. Inverters and
solid-state relay. Controller circuits for DC motors. AC motors and special-purpose

motors. Industrial robots and data communication between intelligent machines.

01205345 n1seanuuUlsassIuLauzaanlumaluladdues 3(3-0-6)
(Design of Analog CMOS Integrated Circuits)
JwrfideaFeunnnou : 01205242

mmiﬁugwﬂumsaaﬂLLUUN%LL@W%’M HAndvomMIUTANDTLUUNDE HITVIBUUY

Lﬂ@]‘ﬂLﬁEJ’JLLﬁ%LLUUMa’]EJLﬁGW ’Jx‘i‘ﬂi’dg‘ﬁSUfﬁ%LLﬁ 1995VYLBUUANLI LI UL B A ﬂ’]i‘fj’EJUﬂngI‘u

199suBUEden Nandvesdyausuniuy wmﬁﬂmsaaﬂLmuaaﬂsﬁaﬁymwﬂ’mﬁw 15VYY
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Basic knowledge in analog circuit design. Physics of MOS transistors. Single-
stage/multistage ampilifiers. Current mirrors. Differential amplifiers. Feedback in analog
circuits. Physics of noise. Low-noise design techniques. Operational amplifiers. Stability

and frequency compensation. Computer-aided design (CAD).

01205346 A1599NULUUIEUUHIA 3(3-0-6)
(Embedded System Design)

WUIANYDIENSALISEIA LUIANUDIRNALISHIRT NaNN1TOBNWUUTEUURIAT BaNANT

W kaznaaausruuilen vannswasnsussgndssuuduRnisiuunanasadmiuseuulle
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Embedded hardware concept. Embedded software concept. Principle of
embedded system design. Principle of embedded system development and testing.

Principle and application of real-time operating system for embedded system.

01205347 ulumaluladuazuludidnnsedndidosdu 3(3-0-6)
(Introduction to Nanotechnology and Nanoelectronics)
uluneluladiesdu msaddaswaddussiuulumng msdnszilaswaidusza
uiluins Tassademeuiuuuuaudia wildii uazaosdd gunsaldidnnseulde nasaunly
AsuUBU nTAuBaNVseling FUABWe Mmeoudunes wud/und alunselind
Introduction  to  nanotechnology. Nanoscale  fabrication. Nanoscale
characterisations. 0D quantum structure, 1D quantum structure, and 2D quantum
structure. Single electron devices. Carbon nanotubes. Graphene electronics. DNA chips.

Quantum dot. MEMS/NEMS. Spintronics.

01205348 aaN193ANIIUlNAN 3(3-0-6)
(Electrical Engineering Materials)

Tnssaswesian audivialivesian audfinaudininuesian audfniauaswesian
il umihgunsalansfeiat anmiiieands ladidnvEnvesuds vesvainazuia s
Uszgnaldanluaunsallnimas

Structure of materials. Electrical properties of materials. Magnetic properties of
materials. Optical properties of materials. Electrical conductors. Introduction to
semiconductor devices.  Superconductivity.  Solid, liquid and gas dielectrics.

Applications of materials in electrical power devices.

01205349 IngnAransaunn g msuIAINgIWIa 3(3-0-6)
(Thermal Sciences for Electrical Engineers)
mé’ﬂmiﬁugmma@muwamam% NHVOIUNNAAIANT NVDIN1LYAUAR NAFIERNTUDY
e mswnluinisanewannuseu gunsalnsivauuuasia Jgdnsvianudu nisluanieluy
wazneuen n1sannisanseulussuulniuasdidnnseiing
Fundamental concepts of thermodynamics. Law of thermodynamics. Ideal gas
law. Fluid mechanics. Combustion. Heat transfer. Steady flow devices. Refrigeration

cycles. Internal and external flows. Heat management in electrical and electronic

systems.
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01205351 nsuUaIRunaIIUnalni I 3(3-0-6)
(Electromechanical Energy Conversion II)
JuriidesSeuanneu : 01205251
nifoulasnaienararuma lassad1aniosdnsnssuaadu in3eednsuszaiuian
winadnsmieriuuunianauavaruma aussausluaniuzasinazn1siasgiues
weadnsmileniuasiadesdnsuszaiuna lassaduarausinuzveomodinaiiios nns
Jostuaiosding
Single phase and three phase transformers. AC machine structure. Synchronous
machines. Single phase and three phase induction machines. Steady state
performance and analysis of induction machines and synchronous machines. AC single

phase motor structure and performance. Protection of machines.

01205352 nsatATIzRszuUInANAEY | 3(3-0-6)
(Electric Power System Analysis I)
FurdideaSeunnniou : 01205211
STUUNARASIIWAN szuudiazszuudmmiienasiniy nslauszlesdvesiideli
NANYAVEITTUUAMAUNG U NaNYaToINITAIWIMRAZNITIATITRI3U Ul RS
AndnwuzlanzLazuuuiamenaiesfln AudnvuzazLazLuUTaewamiioLlad
Trifrinds mfiwesuazuuudtaeswedangds msilweiuasiuuinasasmeiada vinya
YDINITANUIUAIANAIIURANTDY
Electrical power generation systems. Electrical power transmission and distribution
systems. Electric power utilization. Fundamental of energy storage systems.
Fundamental of electric power systems calculation and analysis. Generator
characteristics and models. Power transformer characteristics and models.

Transmission line parameters and models. Fundamental of fault calculation.

01205353 n1stasfuszuulniings 3(3-0-6)
(Power System Protection)
nanyawuiufianistdesiu ndewvasuaziulasdyniaunsiada aunsaldesiuuay

szuutesiu nstesnunszuaiiulazauiansesasiu nstesduluunanie nstesiuany

L 6
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Fundamental of protection practices. Instrument transformer and transducers.
Protection devices and protection systems. Overcurrent and earth fault protection.
Differential protection. Transmission line protection by distance relaying. Transmission
line protection by pilot relaying. Motor protection. Transformer protection. Generator

protection. Bus zone protection. Introduction to digital protection devices.

01205354 nseanuuuszuuniluaiais 3(3-0-6)
(Electrical System Design in Buildings)
JwriideaFeunaniou : 01205211
LUULRLNTT181Ee wmsgiunishasaszuulii feflsufiifionnuuasnseluns
Anseszuulil gunsaiuazaiosionnaluin nsduinuarnisy seanaivan aelwiluas
wida szuumsAeasiudmsunsindeszuulni s1afiuans N1seenLULINesLENET LS
Q‘Uﬂiﬂj N1909NUUUNITUDLADT NTAIUIUNTEUATA99T A5 19 Inan asaetounas
A139maN N15U5UUTIIUIENOUMAIMAZNTORNKUUNITARIRANUUTEY
Power distribution schemes.  Standards for electrical installation. Codes of
conduct for safety in electrical installation. Electrical equipment and apparatus. Load
calculation and estimation. Electrical wires and cables. Grounding system for electrical
installation. Raceway. Lighting and appliances circuit design. Motor circuit design. Short-

circuit calculation. Load, feeder and main schedules. Power factor improvement and

capacitor bank circuit design.

01205355 1599n3lWHA4q 3(3-0-6)
(Electric Power Plants)
JwrfideaFeuniniou : 01205251
Fulddvan 1sednsidsioa Tsednsmdslon Tsednsmdaiotunia Tsednsmdanany
Sousu lasdnarnda lssdnsidsdnnded uwasidandinumuiou siaandliihdes
gunsalluanntilnfinges n1seiunisvesaaniliiges n1svirnuwuusnludfvesannil
Thdes nstesiuiedmsvanilnihgey ssuunisneasiiu
Load curve. Diesel power plant. Steam power plant. Gas turbine power plant.
Combined cycle power plant. Hydro power plant. Nuclear power plant. Renewable

energy resources. Type of substation. Substation equipment. Substation layout.

Substation automation. Lightning protection for substation. Grounding systems.
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01205356 Aranssulniiusege 3(3-0-6)
(High-Voltage Engineering)

nsifianaznislduselevilniiusegs mallan1sinlniussgs auuliiuazmeailn
nsauru Msusnafvesladidnviniifuuia veunar uazvosuds nsnaaeuianuaz
gunsal
Tl usaga nslesiuiiie msUssauduiusnisauiu

Generation and uses of high-voltage. High-voltage measurement techniques.
Electric filed and insulation techniques. Breakdown of gas, liquid and solid dielectrics.
Test of high-voltage material and equipment. Lightning protection. Insulation

coordination.

01205357 nstuLARauA gl 3(3-0-6)
(Electric Drives)
a Ny = 1
AYINABILTIUNINBY : 01205351
n1suszenaldaunstuedousislniilusnugnamnssusnlud® druusznouvainis
U dl' ¥ v ] -] :’1 d' 1 [ d' ¥ aa
Fuimdeumaliin Audnvuzradvan grunsinuniiddiuvesmsdunisusigliil 35013
139IAUFMAZITNMTUTNUBNES YA IAZNITAIIAUMIUIN AMANBUZLIITA-A1US7
souvaawawasivin gunsaldidnnselindmddlurudundousmgliin nstundouusines
NTZLARTI NMTTULARDULBLADINTELAGAU TeUUTULARDULUULDSLY
Applications of electric drives in industrial automation. Electric drive components.
Load characteristics. Four quadrant operating regions of electric drives. Accelerating
and braking methods of motors. Power transmission and sizing calculation. Torque-

speed characteristics of electric motors. Power electronic devices for drive

applications. DC motor drives. AC motor drives. Servo drives systems.

01205358 WASUNY WY 3(3-0-6)
(Renewable Energy)
UNUIVDITEUUNSTIULALUVAINAINUNLUAEY Anen1nYavandanunyuieuly
Uszmalng Auuand19ve unAlulagnd e udydouwasnasnunguiou f1o819anaeny
AUty WEanuLaIIAng au Tana aufeuldfinw AMedinin Ujgaveudeieadu
wEuAdy wadiemds nsdafiundanu ngrine Yoty wazulovefisafundsenu

VYUIEY NMIUSNYUELATYFAERS
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Introduction to energy systems and renewable energy resources. Potential of
renewable resources in Thailand. Difference of conventional and renewable energy
technologies. Renewable technologies such as solar, wind, biomass, geothermal,
biogas, municipal solid waste, wave energy, fuel cell. Energy storages. Laws,

regulations, and policies of renewable energy. Economics aspects.

01205359 Sannsatindnids 3(3-0-6)
(Power Electronics)
AY1NADUIHUNINDY : 01205242
dnvazlanzvasgUnsaldidnnselindind ndnn1sinaureaaisawlasiumas 1n3es
o [ I3 dl' Y] I3 d' Y]
LUAINUNTELEAaULUUNTLLARNTY LATDILUAINUNTELARTIUUNTLLENTI LATDILUANNY
[y =3 [ dl' LY =4 (v
NFzLadaauLllUNSELEFAU LATILUAINUNTELERSAUUNTELEFAU
Characteristics of power electronics devices. Principles of power converters. AC to

DC converter. DC to DC converter. AC to AC converter. DC to AC converter.

01205361 STUUNNAUNASY 3(3-0-6)
(Energy Storage Systems)

svuuinfiundsnuliidesdu waliladvesszuuiniundeeuliih ssuuinifiu
NHIUTINa sEuuAnAUNAIUALSou ssuuiniunaswad seuudniiunass il
msUszgnaldszuuiniiundsnuluniadaaios ndanumaun erueudliih

Introduction to energy storage system. Technologies of energy storage system.
Mechanical energy storage system. Thermal energy storage system. Chemical energy
storage system. Electrochemical energy storage system. Electrical energy storage
system. Application of energy storage system in smart grid. Renewable energy. Electric

vehicles.
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01205362 BuBUR bR 3(3-0-6)
(Electric Vehicles)
JuriideaFeuninou : 01205251 Wandauriy
nslindsnlinlunavuds wamanseususiugu ssuuiuindouvesusudlni
prueudlnih sreudluiuuulouse sweudlniuuuudndulousa ssdusznevvesenuy
pudiTuirdousielii newesdmsueusudlni paunesnes sruunIsinUNEY
il Augnuedesdausyy madeurosusudliiniuniauaslnssasefiugudlaih
Transportation electrification. Basics of automotive dynamics. Electric vehicle
drive-train systems. Electric vehicles. Hybrid electric vehicles. Plug-in hybrid vehicles.
Components of electric-powered vehicles; Motors for electric vehicles. Converters.
Electric energy storage systems. Fundamentals of chargers. Vehicle-to-Grid interface

and electrical infrastructure.

01205363 msldanuadesuvasiuidslunuianssaluia 1(0-3-2)
(Applications of Power Converters in Electrical Engineering)
JwriidaaiFeunnniou : 01205242

nslfugunsaiBidnnsedndiddununtasiuidslih ujtRnmaaouinieauda
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Operating power electronics devices in power converters. Experiments on AC to
DC converters, DC to DC converter, single-phase DC to AC converter, and three-phase
DC to AC converter. High frequency switching circuits. Electromagnetic interference and

filters.

01205371 AasuinTEuIUNISUAALUH 3(3-0-6)

(Process Sensors and Transducers)

aa v v v Y
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Introduction to measurement and control devices. Analog and digital transducers.
Distance, velocity and acceleration sensors. Pressure measurement techniques.
Differential pressure transmitter. Fluid flow measurement includes primary meters,
secondary meters and special method. Measurement of temperature includes
nonelectric methods, electric method and radiation method. Types of liquid level
measurement, direct liquid level measurement, indirect liquid level measurement
includes hydrostatic pressure methods, electrical methods and special methods. pH

Sensor. Conventional controller.

01205372 STUUAIUANAING 3(3-0-6)
(Digital Control Systems)
JudidesFeunndou : 01205312
szvudadunuulideifioaznisulas® nssrasswuuliseiewessuusuuseies
JPUUNSEUYaYA N130BNLUUTEUUAIUANATTALAglYISN1TWUAY NSRRNRUUTEUUATUAY
Advialag sy lianuy
Linear discrete systems and the Z-transform. Discrete simulation of continuous

systems. Sampled data systems. Digital controller design using transform methods.

Digital controller design using state space methods.

01205373 FTUUAIUANESA? 3(3-0-6)
(Embedded Control Systems)
JwidesSeuannau : 01205311
umiszuuauauilada nMeinislusunsy ssuvuuinisnatais madeusesyning
wues ftuiswagiimuaNiledn Ussendngussuuaiuau 8anasiy uazn1sussynalu
SEUUAIUALESH?
Introduction to embedded control systems. Programming language. Real-time
operating systems. Interfaces between sensors, actuators, and embedded controllers.
Applied control theory. Algorithms and implementations in embedded control

systems.
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01205374 N1321958UUINIULALAZNITAIUANLTIRAFINNTTY 3(3-0-6)

(Industrial Automation and Control)

v Y
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LALAITULS TLUUATING SLagwaL19953:a8 A3Unawarauulu99ssLad ¢n

Calle

munuassnglUsunld mdsiugruvesiamununsnglusunsuld drdshunauagsiy
ya9imIUaNAIINEIUTUATHLY drdemuauvesdimuauassnglusunsuld madanis
gankuukazn1slusunsudimuauassnglusunsuladmiunisaavaudaludaluau
gnannsy fsuduasiaduiuvuue-usdon anudidesiurosinnmuauiuutousion
Tasatedmuauassnglusunailduaznndondeseninuyuduaziaieadnsg

Logical sensors and actuators. Relay and relay circuits. Timer and counter in relay
circuits.  Programmable logic controllers.  Basic programmable logic controller
instructions. Timer and counter programmable logic controller instructions. Control
programmable logic controller instructions. Design techniques and programmable logic
controller programming for industrial automation controls. Analog sensors and
actuators. Introduction of Analog controls, programmable logic controller networks,

human-machine interfaces.

01205375 AdATRINs TWAINEINTUUUA 3(3-0-6)
(Machine Vision in Robotics)
g & v e s ' P U a v €
nsUsERIaNanNINTUNUgIY NSuUaLenius auans Wweeiiiigiveeiuda
LATIINT ANFURUTIEN TN ITUUAUNINVB $INQAINETY N1FTANIN ANFURUSIT
JAUAIANSITINNABINUVLBUA 19 wazliuesang 9 nslusunsudvimin3asdng
Fundamental image processing. Homogeneous transformation. Kinematics. Sensors

related to machine vision. Homography. Image warping. Kinematic relationships

between cameras and robots, objects, and sensors. Machine vision programming.

01205376 NMsPRNUUUNAZES1INARAURAULUY 3 AR 3(3-0-6)
(3D Product Design and Prototyping)
walulafnisadafuuuuidr wfnvesnistuzlresaneieg szuuLARLazLAL N3
QONLUUNARSUILUU 3 TR nsadisdunuy 3 37 ansauasuazivsunsudmsuniosdnsada
HANAUNAULUY 3 TR
Rapid prototype technologies. Concepts of material forming. CAD and CAM. 3D
product design, 3D prototyping. Hardware and software of 3D rapid prototype machine.
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01205377 szuulygussRugdmiuueud 3(3-0-6)
(Artificial Intelligence System for Robots)

a

FEUUYUBUA AI0539 793R Lwifinvesnuilivgng elauddaases LATIEnIue
i FURBUITNMIAUM ATINAIERIAGUIATE TunoWIBTuTUgNTTN IAtAToINT Anany
fifanndesamesle MIUsERIananIn N15UTENANANTYISTTNYIA N15SEUTVaLATEY Al
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nsinaula lassngUssamiion nMsussynalddyaussividmsurueudanamnssuway
YUBUAUINNT

Robot system. Sensors. Concept of rationality. Intelligent agents. Finite state
machine. Searching algorithm. Fuzzy logic. Genetic algorithms. Machine vision. 3D
image via stereo vision camera. Image processing. Natural language processing. Machine

learning. Decision trees. Neural network. Applications of artificial intelligence in

industrial robots and service robots.

01205381 UjtiRnmsanidnenssunazgunsnideans 1(0-3-2)
(Communication Architecture and Devices Laboratory)
Utanisiieaiuaninenssuvesszuudeasuuuneusionuazaava nsdisiauvas
Y183 L%ﬂﬁﬂmiﬂgﬁﬁiymﬂm nsinsiatesdyin gunsallulasian ageinirwaynisin
W13003
Laboratory on analog and digital communication architecture. Source coding.
Modulation techniques. Channel coding. Microwave devices. Antennas and parameter

measurement.

01205382 UjtiRnmsszuunazinIatnedoas 1(0-3-2)
(Communication Systems and Networks Laboratory)
ﬂﬁﬁamﬁﬁmﬁ'uwuuLLaxLﬂ%aﬁdwﬁiami SEUURBNBINTA AdAn 1501
FosduanaeisUszneutenniotns Wit sanizuinaaiou n1sdeudeseninnaietne
lRNIZUInME DY
Laboratory on communication systems and networks. Broadcasting systems.
Multiple access techniques. Network components. Virtual local area network.

Internetworking of virtual area network.
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01205383 UuAn1susEaRady UG 1(0-3-2)
(Digital Signal Processing Laboratory)
JwrfideaFeuniniou : 01205323
yausznounsUszadyyudududsafu nsdeuiiniesdievsznausiasids ns
maam;mﬂwﬂaumiﬂizmaé'zgiyﬂmﬁué’fu nsmuAunswlasdyaaueuzdonduiiia
warwlasdfyundvaldulousden N5PRNLUUIMNTINBUALDIBUNAZINNA N150DNLUL
fnsewmeuaweduiadliin nsviliAnuavesnmsudasiBesuuusy
Introduction to digital signal processing starter kit (DSK). Code composer tools
learning. Digital signal processing starter kit testing. Analog to digital and digital to

analog signals conversion control. Finite impulse response (FIR) filter design. Infinite

impulse response (IIR) filter design. Implementation of fast Fourier transform (FFT).

01205384 UuAnIsn1sudasiunaseunalnia 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
FundideaSeunnnou : 01205251 wiandauiu

UjtRnsReafuFesiteuluinnisuasiundsnunaliiin | uaziFesduq Mfeites
Laboratory experiments on topics in Electromechanical Energy Conversion | and

other related topics.

01205385 UfURnseenuuudiannseiing 1(0-3-2)
(Electronics Design Laboratory)
JwrfideaFeunnnou : 01205242
N1990NLUULAZLATIZNNAT AL UTLNTUADNAIADS NITATNAULUY NMINAGDULAZ
ﬂﬂsLLﬁ{Jzym’«aqﬂﬁmammi&ﬁﬂmaﬁﬂﬁ mﬁmiwﬁwamwmaaﬂLLazﬁﬁLauamWGﬁjmﬂa ANg
11’1Lauas‘?ﬁuumuLLazﬂ’liLm%m’lmmaqﬂNaimwmmiaaﬂLL‘U‘U
Computer-aided design and analysis tools. Prototyping, testing, and debugging of
electronic circuits. Analysis of experimental data and data visualization. Demonstration

and report preparation of the design project.
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01205386 UfuRnsBiannseting 1(0-3-2)
(Electronics Engineering Laboratory)
Suiideaduunnney : 01205241 uaz 01205242
29IMIuFamesUszend 299seeuwenduszend 2995Bianvsedindings n13a3191993

v

AIINLBInYuAzIBdussaUnsalaadnuuulUsunsule uandniulasiun uandmsu
1IIUDUTARNUAZ ATV

Applied transistor circuit. Applied op-amp circuit. Power electronics circuit.
Combinational and sequential logic circuit implementation by programmable logic

device. CAD for printed circuit board. CAD for analog and digital circuit.

01205388 UjiiRnnsnsnluauLaziaTasiiadn 1(0-3-2)
(Control and Measurement Laboratory)
JuadideaSeunnniau : 01205312 wiandauiu
UftRnsdmiviviaiesdlofauasmsiamalnihuagivssuumunuidadu
Laboratory for Electrical Measurements and Instruments, and Linear Control

Systems.

01205389 UUAn19n1591952uUanludinazn1sAIuANLY@na1MnTsy 1(0-3-2)
(Industrial Automation and Control Laboratory)
JuniideeFeunnnou : 01205374 wsewiaudiu

UFuRnsdmsuinnsnessuusnludfuasnsaiuaueenavn sy

Laboratory for Industrial Automation and Control.

01205391 n1smseulATIUIANTSUINAN 1(1-0-3)
(Electrical Engineering Project Preparation)
Wnwensyhlassunagshdeiunaulaluaivienssy i

Skills for project work and interesting project in electrical engineering.
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01205399 N3EN9Y 1
(Internship)
n1sHneuaIvIglaInssuiinluaniuusenaunisionyu NUIBIUAIASE NUIBIY
$5amAe vde anudnu lneflszoznanduduulidesndn 240 Halus wazlhitdesnd 30
Fuviims elilduszaunsaianmsludfoRnuildsuseunng
Internship for Electrical Engineering in private enterprises, government agencies,

government enterprises or academic places at least 240 hours and at least 30

workdays in order to get experiences from the assignment.

01205411 N153ATZRTIEaUNIIAINTTULHRAN 3(3-0-6)
(Complex Analysis in Electrical Engineering)
IuUBgaukasstudou aun1slad-38ud Aanduinsiey Heiduaisustin ngud
unduiiniavedladeunsuimndiansuazlasoew nouiumsdal nsmuTiusdedeu nsdasgy
nsUsEenaA e suliin
Complex number and complex functions. Cauchy-Riemann equation. Analytic
functions. Harmonic function. Cauchy integral theorem. Taylor and Laurent series.
Residue theorem. Complex integration. Conformal mapping. Applications in electrical

engineering.

01205412 Tulalun3n 3(3-0-6)
(Biometrics)

Henvestiulown3n N1305I9d0U N13IEYMI kazn1ssusesmululeawnin n1siATIen
anssanin nseeniuvszuululawnin msddransdaile nisddlumn nsgduium lule
wasnguuvudug lulewninnansluina gaaimiegislulomwnin nsfnuianudasnde
svuululewnin mslaudivasnuaznisnsradu nqnuneuastyniferfuansuysdvy
wnsgiululawnsn anuitmtiludagduvesnalulaglulewnsn

Definition of biometrics. Biometric verification, identification, and authentication.
Performance analysis. Design of biometric systems. Fingerprint recognition. Face
recognition. Iris recognition. Other biometric traits. Multi-model biometrics. Biometric
sample quality. Biometric system security. Spoof attack and detection. Law and privacy

issues. Biometric standards. Current advances in biometric technology.
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01205413 UuAnislulewnsn 1(0-3-6)
(Biometrics Laboratory)
Jurdideadeunidou : 01205412 wienwdauiu
N139AW3eNzUULULBLUASN NTNARBINITNIUADULAITYAIUARE N1TNAABIAILTIUY
Snanviingie Tunih ium weendendt waglulewninvansluea aunmdiegislule
WAsn N1slanArasn N1snsIduNITaen BRinerransiulawnsn laseululawnsn
Biometric system setup. Verification and identification experiments. Experiments
with fingerprint, face, iris, vein, and multi-model recognition systems. Biometric sample

quality. Spoof attack. Spoof detection. Biometric forensic. Biometric project.

01205414 UfURNsUsZIIam Az suaLAuYDIABUN LA 1(0-3-6)
(Image Processing and Computer Vision Laboratory)
JuriideaFeuniniou : 01205485 Wiandauriy
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Cameras and vision sensors. Camera system via internet. Image and video
acquisition. Len distortion and geometric transformation. Pixel brightness
transformation. Color processing. General image processing tools. Image transform

tools. Object segmentation and detection. Object recognition. Introduction to video

tracking.

01205415 n1suszenaldnisdnsedyialunistu 3(3-0-6)

[ )

(Applications of Signal processing in Finance)
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Financial time-series. General structure model. Financial signal analysis with
Electrical Engineering models. Autoregressive-moving-average model. GARCH model.
Brownian motion. Option pricing model. Order execution. Market impact. Portfolio

optimization.

01205416 szuvUABnuLazanaduAdnaalusudainssulvi 3(3-0-6)
(Blockchain Systems and Cryptocurrency in Electrical
Engineering)
wnAAManATavesEULUARNY IMeNNSsHEdy Taswneudenay Sumufuuy
N3¥Ay ananufdvia Ueeeed dgenddaser nsiiduanaluflnes n1suszgndldau
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Technical concepts of blockchain systems. Cryptography. Blockchain network.
Distributed consensus. Cryptocurrency. Bitcoin. Smart contract. Cryptocurrency

regulation. Blockchain applications in electrical engineering. Transacting local solar

energy between private sectors.

01205417 anuduidnvesgsialuanudaanssulaii 3(3-0-6)
(Electrical Engineering Entrepreneurship)
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General introduction to the power system. Stakeholders on the power market.
Electricity price structure. Technological inventions and development related to power
engineers. Entrepreneurship, business plan and its strategies. Investment. Information

and decision thinking. Ethical behavior and social responsibility.
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01205421 MIdeaIsHaUANENIS 3(3-0-6)
(Broadband Communications)
FundideaSeunniou : 01205326
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Principles of broadband communication networks for switching telephone system.
VolIP telephone. WAN infrastructure. Principles of ATM, VPN, FDDI, DSL and current
techniques. Principles of internet, intranet, SDH, traffic engineering and QoS. FITH,
WLANS, PON DWDM network. Theory of power line communications (PLC) for

narrowband. Broadband communications. Standards of PLC-based networking.

01205431 msﬁ'ams%'agauamﬂ%mha Il 3(3-0-6)
(Data Communications and Networks II)
JurdideeSeunnniau : 01205326
nauiisuaran Unenssuvetasednedaya 1A38YIBRAUNINNITAIIUNITTU-TAUTNNS
mslidonaznsivuaiaviieg inausiisnisidndede nasilsnsdnidumaaznisuds ns
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ALAATIY NTINUNULAZIONLUULATOUIIN1TIANITUTUIUNT1Y
Protocols and architectures of data networks. Broadband networks. Client-server
computing. Naming and addressing. Media access protocols. Routing and transport
protocols. Flow and congestion control and other application-specific protocols.

Network security. Multicasting. Network planning and design. Traffic management.

01205432 N1398NLUUNITANIUDINGUUULWATN 3(3-0-6)
(Passive Radio Frequency Circuit Design)
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Lumped elements at radio frequency. Transmission line theory. Impedance and
admittance charts. N-port network parameters. Sonnet electromagnetic simulation
software. Passive devices, couplers, filters. Input and output matching networks for

amplifier. Measurements of S-parameters and transmission-line parameters

01205433 nsidhsviadssend 3(3-0-6)
(Applied Coding)
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Fundamentals of information theory. Data compression and source coding.
Channel capacity. Run-length-limited codes. Linear block error correcting codes. Cyclic
codes. Convolutional codes. Trellis-coded modulation. Cryptography. Shannon’s

coding theorems.

01205434 szUUINIANYIARYa 3(3-0-6)
(Digital Telephone Systems)
wdatelnsdmmiansisas Suneuisnisulaiy Founaudoadudyuufdva nsdesinu
LWUURIVakaznIsHafnand sruunisaindnavia ssuulidygiafdviassuuinsdniled
seuulnsdnviindoud
Public switched telephone network. Voice digitization algorithms. Digital

transmission and multiplexing. Digital switching system. Digital signaling system. IP

telephony system. Mobile telephony system.

01205435 msdeansa ey 3(3-0-6)
(Satellite Communications)
ngufuaznaftRvesnsdomsnniiion dnuvnzvedlaas nsndndnaamansiia
fuvand n1sisia wealiansdhimatienis n1sesnuuunisd eulesnnidioy navednis
Wnsns¥ane aondlmefuiuiazaseTsadnaiuRvagn
Theory and practice of satellite communications. Orbital aspects. Modulation and
multiplexing. Coding. Multiple access techniques. Satellite link design. Propagation

effects. Earth terminals and very small aperture terminal networks.
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01205436 sTUUIAToUNBIAROUR 3(3-0-6)
(Mobile Network Systems)

JyiigaeFounniou : 01205327
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Current trends in mobile networks. Mobile Internet. Small cells for mobile
networks. Cooperation for wireless networks. Mobile clouds. Cognitive radio
technology. White space spectrum concepts. Broadcast-broadband architecture.

Security issues in wireless communications.

01205437 miaaﬂLLUU'Naimmﬁ'%qumULL'Snﬁw 3(3-0-6)
(Active Radio Frequency Circuit Design)
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Transmission line analysis. Smith charts. N-port networks. Active radiofrequency
components and modeling. Radio frequency amplifiers. Oscillators. Mixers. Radio
frequency receivers and transmitters. Computer-aided design of radio frequency

circuits. Measurement techniques.

01205438 UL ERCERC R SELE 3(3-0-6)
(Simulation of Communication Systems)
52108UATNNTTNR0UATUUUTINOT NITUNUAYYIUUAZTEUU N1TI180958UU N1TASN
Furuguuaznszuunsdy Msdiassuuuteudaila LuUSaswwessrUUADas wuuTaes
YDIVOIFY YU NFUTLHUFNTTOULNITINGE
Simulation and modeling methodology. Representation of signals and systems.
Simulation of systems. Generation of random numbers and random processes. Monte
Carlo simulation. Modeling of communication systems. Channel models. Performance

evaluation of simulation.
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01205439 mMadeuseszninaniadie 3(3-0-6)
(Internetworking)
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Exploring the network. Physical components of a network. Network Model. OSI
reference model. Hub. Switch. Router. LAN segmentation. Collision domain. Broadcast
domain. TCP/IP protocol suit. IPv4. IPv6. Subnet masks. CIDR notation. Default subnet
mask. Network addressing scheme. Variable-length subnet mask. Host-to-host packet
delivery. Internet connectivity. Network simulator. Network configuration. Port security.
VLAN. Inter VLAN routing. Address resolution protocol. Routing protocol. OSPF.
Network security. IPSec. VPN. Troubleshooting.

01205441 N1599NLUUI9TUDUNAU 3(3-0-6)
(Feedback Circuit Design)
JnfigaaSeunnnou : 01205242
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Benefits of feedback in electronic circuits. Modeling and responses of linear
systems. Stability of feedback systems. Root locus technique. Nyquist stability criterion.
Frequency domain technique. Compensation of feedback circuits. Describing function.
Linear regulator circuit. Phase lock loop circuit. Switching DC-DC converter. Oscillators.

Advanced applications of op-amp circuits.
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01205444 QUNTAINILES 3(3-0-6)
(Optical Devices)
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Light. Solid state physics. Modulation of light. Display devices. Principle of laser
operation. Types of laser. Technique and application of laser. Photo detectors. Optical

fiber waveguides. Devices in optical communication.

01205445 F¥ufansnesiiin 3(3-0-6)
(Semiconductor Sensors)
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Evolution of semiconductor sensors. Classifications of semiconductor sensors.
Semiconductor fabrication technologies. Acoustic sensors. Mechanical sensors.

Magnetic sensors. Thermal sensors. Chemical and bio-sensors. Integrated sensors.

Micromachined sensors and microelectromechanical system sensors.

01205446 dannsaiinddansunnd 3(3-0-6)
(Biomedical Electronics)
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Introduction to the fundamental and terminology in anatomy and physiology.
Operation of heart, brain and muscle. Bioelectric phenomena. Electrode and
transducer for biophysical measurements. Bioelectric signal amplification. Noise

elimination. Electrocardiography. Blood pressure measurement. Defibrillator. Pace

maker. Protection for patient safety.Ultrasonic measurement.
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01205451 N139YINEUAZAITIANITNEIY 3(3-0-6)
(Energy Conservation and Management)
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Fundamental of energy efficiency. Principle of energy efficiency in building and
industry. Load management. Laws and regulations of energy conservation. Energy
Management and analysis in building and industrial. Technical aspects to use energy
efficiently in lighting system, heating ventilating and air-conditioning (HVAC) systems.
Industrial motor. Cogeneration. Energy Conservations and management measures and

economics analysis.

01205452 T9a159uUL9MTANSUSTUUNAR I WA s ULESRdIRg  3(3-0-6)
(Solar Inverters for PV Power Systems)
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Photovoltaic system key components. Solar inverter fundamentals. Solar inverter
sizing and selection. Maximum Power Point Tracking and flexible power control.
Regulations and standards related to solar inverters. Impact of solar inverters on power

quality.

01205461 nsatasziszuUIndA&ae Il 3(3-0-6)
(Electric Power System Analysis 1)
AundideaSeunnnou : 01205352
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Transmission and distribution networks calculation. Load flow. Load flow control.
Economic dispatch. Symmetrical and unsymmetrical short circuit analysis. Power

system stability.

01205462 gnsuatinluszuuluiimigs 3(3-0-6)
(Harmonics in Power Systems)
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Quality and pollution in power systems. Harmonic sources. Harmonic effects.
Harmonic measurements. Standard of harmonic level. Harmonic penetration in power

systems. Harmonic elimination.

01205463 m’mL‘i‘iaﬁa‘lﬁuazmsﬂﬁ'a;a%’nmazumﬁ’mﬂw‘lﬂﬂﬁ 3(3-0-6)
(Reliability and Maintenance of Power Distribution Systems)
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Power distribution systems and reliability. Reliability basics. Availability and
reliability indices. Failure rate. Reliability evaluation of distribution systems. Power
interruption causes. Outage costs. Principles of maintenance. Reliability centered

maintenance.

01205464 szuunsRaalWiLuunzaesa 3(3-0-6)
(Distributed Electric Generation System)
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Introduction to distributed generation. Technologies of distributed generation.
Conventional and renewable energy technologies. Grid interconnection. Technical
impact of distributed generation on distribution system. Loss. Voltage profile.
Reliability. Electric power quality. Protection. Load flow. Smart grids. Economics

aspects.

01205465 AANTIUNTADIATIN 3(3-0-6)
(Ilumination Engineering)
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Light sources. Light and color. Luminaries. Basic illumination. Lumen method.
Point-point method. Interior lighting techniques, resident, office, school, hotel,
industry, etc. Exterior lighting techniques, floodlight. Area lighting. Street lighting
techniques. Sport lighting techniques.

01205466 szuulwiuazszuudyyalueiais 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
szvuLdamgmadng seuulnsdwst spuuides ssuudaedl seuudesdudinen wedeq
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Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

protection systems. Standby generators. Other systems for modern buildings.

01205471 szuuviusudidaedu 3(3-0-6)
(Introduction to Robotic Systems)
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Design, analysis, control, and operation of robotic mechanisms. Use of
homogeneous coordinates for kinematics and dynamics. Camera orientation. Sensors

and actuators. Control. Task planning. Vision and intelligence.
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01205472 mimuquwai’mﬁaeé’u 3(3-0-6)
(Introduction to Dynamic Control)
SuiideaiFounney : 01205312
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Introduction to State-space system. State-space model. State-space analysis.
State-space design. Dynamic control systems. Observer functions. Observer system

design. Describing functions of nonlinear control systems.

01205473 N19AIVANNIZUIUNIT 3(3-0-6)
(Process Control)
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Process control. Elements in process control system. Discrete and continuous
process control system. PID control system. Feedback control. Feedforward control.

Adaptive control and predictive control. Examples of industrial process control.

01205474 N13AUANAILABUNINDSTULIAIRTY 3(3-0-6)
(Real-Time Computer Control)
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Introduction to real-time system. Concepts of computer control. Computer
hardware requirements for real-time applications. DDC control algorithms and their

implementations. Design of real-time languages. Programming languages.
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01205475 n1seenUUUsEULRsiadmiuRTeTesasladauaziasu 3(3-0-6)
(Embedded Design for Instrument and Sensor Networks)
JufidesSeusneu : 01205311
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Introduction to embedded system for instrument and sensor networks. Signal
converters.  Signal transmitters. Instrument and sensor network structures.
Recommended standards. Communications in instrument and sensor network.
Network protocols and protocol layers. Task scheduling. Program structure design and
implementation for instrument and sensor networks.

01205476 TasstnguszamifisunasassnAaningauiAsatauszand  3(3-0-6)
(Applied Artificial Neural Networks and Fuzzy Logic)
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Matlab and Simulink. Derivative-based optimization. Fuzzy logic and fuzzy set
theory. Membership function. Fuzzy rule and fuzzy reasoning. Fuzzy inference system.
Applications of fuzzy logic. Implementation of fuzzy logic in engineering applications.
Artificial neural networks concepts. Perceptrons. Adaline and medaline. Back
propagation. Recurrent neural networks. Selforganizing maps. Implementation of neural

networks in engineering applications.
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01205477 NsAUANLATaIININALALNTTUIUNMIABABLRALADS 3(3-0-6)
(Computer Control of Machines and Processes)
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Computer control. Elements of discrete modeling. Discrete controller design.
Controlled computers. Computer interfacing. Sensors for computer control. Command
generation in machine and process control. Sequential control using programmable

logic controllers. Process modeling.

01205478 FTUUNTTINNUTINAUYDINYBIUA B UA 3(3-0-6)
(Human-Robot Collaboration System)
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Industrial Robot. Cobot. Controller design. Human-robot interaction. Mechatronics.
Sensor fusion. Force control systems. Force measurement. Force estimation. Observer

design. Robot programming. Control of robot and real-world applications. Robot safety.

01205479 sunediiinvesassndsdmiuiaansluin 3(3-0-6)
(Internet of Things for Electrical Engineering)
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Basic data communication. Computer network.  Short-range  wireless
communication engineering. Personal area network and cloud computing. Internet of
Things architecture and protocol. Smart sensor. Smart Actuator. Electronic circuit and
radio frequency circuit for Internet of Things devices. Embedded systems for Internet
of Things devices. Application of Internet of Things in electronic engineering, control

system engineering, power system engineering and communication engineering.

01205481 N15UTZNIANINAING 3(3-0-6)
(Digital Image Processing)
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Human visual perception. Image sampling and quantization. Image sensing and
acquisition. Introduction to image processing programming tools. Image enhancement
in spatial domain. Detection of edge, line, corner, and basic shapes. Image
segmentation and thresholding. Morphological image processing. Color image
processing. Image transforms. Image enhancement in frequency domain. Image

restoration. Current image processing applications.

01205483 nsUszananaznsaeansInvieL 3(3-0-6)

(Video Processing and Communications)

VANLATeINTTFRA T TINNUAZINTVIF N ufansaume LUUTIaIveITTUUNITHBAIAY
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Fundamental of visual communication and television. Information theory. Models
of human vision system. Bilevel image coding. Transform image coding. Video
formation and representation. Video sampling. Video coding and motion estimation.
Scalable video coding. Video compression standards. Stereo and multi-view sequence
processing. Error control in video communications. Video over internet and wireless

networks

01205484 nseuivasnauiamasdmiun1sUsEena ldeusIuAIIN - 3(3-0-6)
(Machine Learning for Image Applications)

NFIUNNLALUEAAINANIN ma%’mmsmwﬁugm NSUTEHIAHANINABU ANBTUIENN
flugnunisduiveneiownoufiauned madeuivasnonfinesuuudfinaeu n1sdeuiues
poufiunasuuuliifaou nswusdiunIm msdumankazingaiglunin nsuuinguuag
N15IATLUN

Image capture and display. Basic image handling. Image pre-processing. Image
descriptors. Machine learning basics. Supervised machine learning. Unsupervised
machine learning. Image segmentation. Searching images and objects. Clustering and

classification.

01205485 N1FAATINANUALNTIAN 3(3-0-6)
(Image Analysis and Recognition)
FundideaSeunnniou : 01205481
m%u‘jaiﬂiLmiumsﬂizmamw‘*ﬂy’uqq nsulasnn Adndveanisadrtenin n1suseana
amdudu madiauennin nsatadnuugieu N1IWNUIUTIMAENITNTTUUT N53TT0Y N3
dilanmdesiu nsussandlinunsiringuazenmdlanwluilagsu
Advanced image processing programming tools. Image transforms. Image formation
physics. Image pre-processing. Image segmentation. Feature extraction. Shape

representation and description. Object recognition. Introduction to image

understanding. Current object recognition and image understanding applications.
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01205486 UuRn1sdranssulnrusege 1(0-3-2)
(High-Voltage Engineering Laboratory)
JuniidaeiFeuanniou : 01205356
UFtRnsReiuEesiouluivimnsslaiiusags

Laboratory experiments on topics covered in High-Voltage Engineering.

01205487 UiAnIsn1saasziszuulniaigs 1(0-3-2)
(Electric Power System Analysis Laboratory)
JwrfideaFeunnniou : 01205352

UtRnsiRgafumsesgissuulniimgs | uazmslinngiszuulilindds |
Laboratory experiments about Electric Power System Analysis | and electric Power

System Analysis |l

01205488 UUANISNITAIUANNTZUIUNIS 1(0-3-2)
(Process Control Laboratory)
JwridesSousnnou : 01205473 viiandouiy
UJUAMSE M UININTAIVANNTTUIUNNT
Laboratory for Process Control.
01205489 nannsiseuigeanuazn1sUssend 3(3-0-6)
(Principles of Deep Learning and Applications)
mwmmmiﬁauﬁmaﬂm%aa wuIRnNITaT1elIAaN1TiIUIe Nanyan1siseusIgeaEn
lassgngusyam lasadngussamiuunauligdu TrsstneUszamuuuing: n1susulumaids
dnegvazidun n1seuswuuaglon Myvihiiianavedunansiseusigedn nMsuszendld
MIPNUNTIITING NMIFINFLINA N1INTIRABUIRY UAXNITIATILAINTEN
Overview of machine learning. Concept of predictive modeling. Fundamentals of
deep learning. Neural networks. Convolutional neural networks. Recurrent neural
networks. Fine tuning deep learning models. Transfer learning. Implementation of deep
learning models. Applications to object recognition, speech recognition, object

detection, and sentiment analysis.
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01205490 dunafnen 6
(Co-operative Education)
msufuReuluanuuszneunisludnvazninauting Welildssaunisaiainnis
TfoRnuildsueumnedmiuauisviamnsulin
On the job training as a temporary employee in order to get experiences from the

assisnment for Electrical Engineering

01205491 Taseaudaanssulnia | 1(0-3-2)
(Electrical Engineering Project 1)
FundideaSeunnniou : 01205391 wiandauiu
msBurilassnuiiinadlaluananienssulii

Initiation of interesting project in Electrical Engineering.

01205492 3oz anssu g 3(3-0-6)
(Selected Topics in Power Engineering)
Anwteiiuiaulamaimnssulnihigs

Study in selected topics in power engineering.

01205493 IFOUANIENNIAINTTUTZUUAIUANLAZUUA 3(3-0-6)
(Selected Topics in Control System and Robotic Engineering)
AnwridenuiaulaluanvicinssussuuaIuANLAE UL

Study in selected topics in control system and robotic engineering.

01205494 Faaanznedmanssudeansuasaiaviesandey 3(3-0-6)
(Selected Topics in Communication and Intelligent Network
Engineering)
Anwdeiiviaulaluawimnssudeasuanaiotesasey

Study in selected topics in communication and intelligent network engineering.

01205495 Sauanizn1lAnssudannsating 3(3-0-6)
(Selected Topics in Electronics Engineering)
Anwrndenuiaulaluaividenssudidnnseind

Study in selected topics in electronics engineering.
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01205497 GHERTY 1
(Seminar)
mstnauekareAuemderiunaulamadmnssuliilusedusyaes
Presentation and discussion on current interesting topics in electrical engineering

at the bachelor’s degree level.

01205498 Uy 1-3
(Special Problems)
nsAnwkazAuaImInmnssuliinseiuUSnes waviseuseadeuduneau

Study and research in electrical engineering at the bachelor’s degree levels and

compiled into a written report.

01205499 Tassaudaanssuluida 1 2(0-6-4)
(Electrical Engineering Project II)
FurdideaSeunnniou : 01205491
nmsvilasesdanssu i lidusa

Accomplishment of Electrical Engineering project.

- 998YIUINT
01205201  SHeanssulnfindesdu 3(3-0-6)
(Introduction to Electrical Engineering)
MIIATILAINTTUANTIRAZNTNEASU Wdardalniiuarnisldnu wawesuaznis
T wsfoudas szuulrlanua szuvdeads wdesdionislng
Direct current and alternating current circuit analysis. Generators and their uses.
Motors and their uses. Transformers. Three-phase systems. Power transmission system.

Electrical instruments.

01205202 UfjuRn1s3anssulnia | 1(0-3-2)
(Electrical Engineering Laboratory I)
JuniidaeiFeuanniou : 01205201
UftanaisatudesdiFeuluivimnssulwitidesiu

Laboratory experiments on topics covered in introduction to Electrical Engineering.
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01205301 295hvvianazlulasraulnsas 3(3-0-6)
(Digital Circuits and Microcontrollers)

sTUUSIIULALSE YRdlALuUyaU M59NLUINIATINTINALLALITIEFY U
A5 Lﬂ%‘laﬂ’%}ﬂiﬁﬂﬂug N1589NLUUATINETIaIULUUUSEE1uaLazldUszatuian
in3eaflowneiaufazrorlduaidmivlulasreulnsaiaes anndnenssunazeunsalseu
Teveslulasneulnsaass AuwUalusunsunaslusunsunsranigaunnsed fduaitas
szuuindame msdeUssanuvesgunsaimsdemsuaslnssiedoya

Number systems and codes. Boolean algebra. Combinational and sequential logic
circuit design. Karnaugh map. State machine. Synchronous and asynchronous
sequential logic circuit design. Hardware and software development tools for
microcontroller. Microcontroller architectures and peripherals. Compilers and
debuggers. Timer and interrupt systems. Interfacing of devices. Data communication

and networks.

01205302 UfuAnsreshdviauazlulasraulnsiass 1(0-3-2)
(Digital Circuits and Microcontrollers Laboratory)
JuniideaFunniau : 01205301

RN sdmsuIvIUfUReshidviakarlulasraulvsaaes

Laboratory for digital circuit and microcontroller.
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