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(1) w3 Aneialy lLideandn 30 wi2wAn
1.1 nguaNzagfEY Laitfaandn 7 wigfin
01175xxx AaNTIUNaANY 1(--)
(Physical Education Activities)
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(Thai Language)’
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(1 Foreign Language)
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2.1.1 nguAviNugunsadindianiuazinetdnans 14 wiaeia
01403114 UfTRnmsudnyaiaiimnly 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
01403117  wményawedlinly 3(3-0-6)
(Fundamental of General Chemistry)
01417167  AAFMENTIAINTIH | 3(3-0-6)

(Engineering Mathematics 1)



01417168  AMAFIEATIFIATIN I

(Engineering Mathematics 1)
01420111  FAndvily |

(General Physics 1)
01420113 U{URNSWENS |

(Laboratory in Physics |)
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(Computers and Programming)
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(Engineering Drawing)
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(Engineering Mechanics 1)
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(Materials Science for Engineers)
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(Electric Circuit Analysis 1)
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(Analytical Techniques for Electrical Engineers)
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(Electronics and Electrical Engineering Laboratory)
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(Electrical Machines Laboratory and Electrical Practices)
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(Computer Programming for Electrical Engineers)
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(Signals and Systems)
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(Electromagnetic Fields and Waves)
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(Antenna Engineering)
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(Design of Analog CMOS Integrated Circuits)
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(Embedded System Design)
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(Power System Protection)
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(High-Voltage Engineering)
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didnunselindias
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(Energy Storage Systems)
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(Process Sensors and Transducers)
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(Digital Control Systems)
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(Embedded Control Systems)

N159958 VSR LUdRLaE N SAIUANLTEAA NS TY
(Industrial Automation and Control)
WimiiaTeadnsluinenmsvusud

(Machine Vision in Robotics)
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(3D Product Design and Prototyping)
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(Artificial Intelligence System for Robots)
MTAATIEATRUNIIAINTTU LW
(Complex Analysis in Electrical Engineering)
Tulownsn

(Biometrics)

nsuszyndldmaeTeidyaadunistu

(Applications of Signal processing in Finance)

[ a aa a
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(Blockchain Systems and Cryptocurrency in Electrical

Engineering)
auduidvesgsaluanimnssulih
(Electrical Engineering Entrepreneurship)
NsAeANTLAUAINNANTAS

(Broadband Communications)
nsdeanstoyauaziAIete I

(Data Communications and Networks 1)
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(Passive Radio Frequency Circuit Design)
nswnsadsEynd

(Applied Coding)
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(Digital Telephone Systems)
msdeansniiiey

(Satellite Communications)
spuuIASeU1eLAdeuT

(Mobile Network Systems)
miaaﬂLLumwimmﬁlﬁmLLU‘ULL’SﬂﬁW
(Active Radio Frequency Circuit Design)
Mssaessruvdeans

(Simulation of Communication Systems)
mMdousaseninedetie
(Internetworking)
N1508NLUUINATUDUNAY

(Feedback Circuit Design)

gUNIAINIIME

(Optical Devices)

fhiuiansisiit

(Semiconductor Sensors)
didnnsedndTinisunng

(Biomedical Electronics)
N139USNTUAZNITINNITNENY

(Energy Conservation and Management)
lga13dulosnesamsuss URAR INHINa 19 ULEIe 1 7ing
(Solar Inverters for PV Power Systems)
MyIATIEAsEUUINTAST I

(Electric Power System Analysis II)
gnsueiinluszuuluinmas

(Harmonics in Power Systems)
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(Reliability and Maintenance of Power Distribution
Systems)
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(Distributed Electric Generation System)
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(Ilumination Engineering)
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(Electrical Systems and Signal Systems in Building)
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(Introduction to Robotic Systems)
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(Introduction to Dynamic Control)
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(Process Control)
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(Real-Time Computer Control)
mseenuuusTUUilsd IS et einteslotauasinius
(Embedded Design for Instrument and Sensor Networks)
lassngUsganmiisanaznssnAnansnquLAsoueUseynd
(Applied Artificial Neural Networks and Fuzzy Logic)
m%muqmLﬂ%@ﬂﬁ“fﬂiﬂaLLazﬂizmumiﬁ’Jmamﬂ’sLﬁ]@%
(Computer Control of Machines and Processes)
JEUUMTTINNUTIN ALY kA UEUA
(Human-Robot Collaboration System)
Sumedifinvasassndsdnsuimnsluin

(Internet of Things for Electrical Engineering)
N15UTEIIAN NGRS

(Digital Image Processing)
nsUsTanaLAzNISaeanTIAvmI

(Video Processing and Communications)
NSSEUFVRIRRNNIWESHIMTUNITUTEYNALTUATLA N
(Machine Learning for Image Applications)
NMFIATIRANUAENTIT

(Image Analysis and Recognition)
MANNSSEUSITENLAZNTUSEENA

(Principles of Deep Learning and Applications)
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(Selected Topics in Power Engineering)
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(Selected Topics in Control and Robotic Engineering)
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(Selected Topics in Communication and Intelligent

Network Engineering)
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(Selected Topics in Electronics Engineering)
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(Special Problems)
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01205490

01205391

01205399

01205491

01205497

01205499

dnsuiianiaaniseuannaine
ANNAANEN 6

(Co-operative Education)

dudufidndideniseunisiinay
nmawssulassnimnssulni 1(1-0-3)
(Electrical Engineering Project Preparation)

NMSENIU 1
(Internship)

Tassniamnssuli | 1(0-3-2)

(Electrical Engineering Project 1)

GHELT! 1
(Seminar)
TAssudanssuludn 1 2(0-6-4)

(Electrical Engineering Project II)

3) ngu3vIUUan1smeIanssuln

Wenisewinlunguitlivesnd 2 viuiefin

01205381

01205382

UftRmsantnenssuuazgunsaideas 1(0-3-2)
(Communication Architecture and Devices Laboratory)
UuRnIsTEULLaLLATRYIEENS 1(0-3-2)

(Communication Systems and Networks Laboratory)
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(Digital Signal Processing Laboratory)
Ufumn1snisuUasiunasaunalngi
(Electromechanical Energy Conversion Laboratory)
UfURMseanwuuddnnsoling

(Electronics Design Laboratory)
UfURMsBdnnsetind

(Electrical Engineering Laboratory)
UFRmInsmunuuaziasesiiein

(Control and Measurement Laboratory)

U URN1911571958UU8R L UTRLAEN1TAIUANLTRAAIMINT Y
(Industrial Automation and Control Laboratory)
Ufunslulewussn

(Biometrics Laboratory)

UATRNsUszInan muaznsuauiuveneuines
(Image Processing and Computer Vision Laboratory)
UM TImnssulnihuseas

(High-Voltage Engineering Laboratory)
UfuRn1snsiiessszuulniiiigy

(Electric Power System Analysis Laboratory)

U URNIIANTAIVANNTLUIUNNT

(Process Control Laboratory)
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01205211 N159AITRISDTIAAN | 3(3-0-6)

(Electric Circuit Analysis 1)
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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 wiadaLBaAlaszidmsuIaIns I 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 UfURnsIAnssulniwazdiannseadind 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 UjtAnsinsesinsnaliiiuazauufjoanisludi 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)
UfuanisifeafueIesiialnii sewes nifouwvas 2995 3 wla n1s
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Laboratory on electric generators. Motors. Transformers. 3-phase

circuits. Electrical installation. Grounding. Electrical safety.

01205215 nsigulUsunsunauNtnasaIsUIAINT LN 3(3-0-6)

(Computer Programming for Electrical Engineers)

LIAnN1TAII Uduiussenineesauisuasgandnls fea1u n1s
fauTusunsudalaseadng nsmuauasny fuffuunimiu fd snussuazanednuse ms
Ussananauiludoya n1siSesivdou uaines s19n15led lassasraguduldl n1sfumi n1s
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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 HEUIRMATIZUY 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 transforms.

01205217 ARULaTEUNLULWAN RN 3(3-0-6)

(Electromagnetic Fields and Waves)

Myieszinnees auuliiiads dnduasndnu dnhuazladiany
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Tnaunfin Saquaiman mnumdeni nszuamsnszdn aususimanliihiuusauna auns
uungLA

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.
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01205218 w3addiatauaznrsTansluiin 3(3-0-6)

(Electrical Measurements and Instruments)

JundidesFeunndou : 01205211
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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 anuurazsunazadfamiuiaanslvii 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.
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01205231 AAnTsuInIANUIAL 3(3-0-6)

(Telecommunication Engineering)
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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.

01205241 N1999NKUUNITANARATATING 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 2995uazsTUUBLannIadng | 3(3-0-6)

(Electronic Circuits and Systems |)

JwriideaFeunaniou : 01205211
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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 amplifiers. Digital CMOS circuits and basic logic gates. Operational amplifiers and

its applications in linear and nonlinear circuits. Multistage transistor amplifiers.

01205251 nsuUasnundsaunalni | 3(3-0-6)

(Electromechanical Energy Conversion |)

JufideeSousnnou : 01205211

19asHdvan nannsiUasiundsnunalviin wasuaswasusly
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Magnetic circuits. Principles of electromechanical energy
conversion. Energy and co-energy in magnetic circuits. Principles of rotating machines.

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

01205311 lalasinsiwaiwas 3(2-3-6)

(Microprocessor)
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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.
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01205312 STUUAUANLBALEY 3(3-0-6)

(Linear Control Systems)

JuiidesSousnnou : 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 N159LAT129A9T A 1l 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.
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01205321 WanM3deans 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 Aranssululasian 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

filtters. Point-to-point microwave link. Radar system. Microwave propagation. Basic of

microwave measurement. Applications.
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01205323 n1sUszuady U 1uAIa 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.

01205324 MsdesmsuuuAdvia 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.
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01205325 \wiadnedeansuazaness 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 nsaesstayauaziAiadie | 3(3-0-6)
(Data Communications and Networks 1)
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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.
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01205327 nsaeasIARoUn 3(3-0-6)
(Mobile Communications)
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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 msdeasduleduas 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.
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01205329 AAINTIUAIYDINA 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 N139RAkULKASNSINIANANANTISUTSUIARYYIMATa  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.
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01205341 299suazszuUdannsadng Il 3(3-0-6)

(Electronic Circuits and Systems II)

JuiidesSousnnou : 01205242
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Frequency responses of BJT, JFET and multistage amplifiers. Miller
effect. Current mirror and current source circuits. BiIFET, BIMOS and BiCMOS differential
amplifiers. Op amp characteristics. Op amp active filters. Negative feedback system

analysis. Tuned-oscillator circuits. Power electronic devices.

01205342 dlannselindaauzuaauile 3(3-0-6)

(Solid-State Electronics)

JviideeSousnnou : 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 FTUUNDITINVUIA TR U 3(3-0-6)

(VLSI Systems)

JuriideaFeunaniou : 01205242
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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.

01205344 Sidnnsalindgnamnssu 3(3-0-6)

(Industrial Electronics)
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Av1NHATEUNINDY : 01205242
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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 n139enUUU2ATIINNBUsAanlumaluladTued 3(3-0-6)
(Design of Analog CMOS Integrated Circuits)
JwrfideaFeunnniou : 01205242
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Basic knowledge in analog circuit design. Physics of MOS
transistors. Single-stage/multistage amplifiers. 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 N150NBUUIZUUH A7 3(3-0-6)
(Embedded System Design)

Y a Y v
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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 uTumalulatuazurludidnnsefinditiosdu 3(3-0-6)
(Introduction to Nanotechnology and Nanoelectronics)
ulumeluladidosiu msadislasiasdduseiuulumng nsdnsed
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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 Faan193ANnITalnin 3(3-0-6)
(Electrical Engineering Materials)
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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 MgAransaurn g suIAINTINAN 3(3-0-6)
(Thermal Sciences for Electrical Engineers)
Mé’ﬂmiﬁugmﬁuadqmwwamam% N{UDWUNNAAIANT N1 DIN1TYAY
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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.

01205351 nsuUasRunassIUnalnia Il 3(3-0-6)

(Electromechanical Energy Conversion II)

JwiideaFeuniniou : 01205251
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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.
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01205352 n1saATIzRIzUUINANAAY | 3(3-0-6)

(Electric Power System Analysis )

JuriideaFeuuiniou : 01205211
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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 n1stasiuszuulniimigs 3(3-0-6)

(Power System Protection)

nangawullfuanistesiu nlsuvaiwaziulasdyyiauniiaia
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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.
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01205354 n1seanuuuszuulinluaans 3(3-0-6)

(Electrical System Design in Buildings)

JuiideeSeuanneu : 01205211
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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 Tssdnsluinngs 3(3-0-6)

(Electric Power Plants)

JuriidaaFeunaniou : 01205251
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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)
n1snnfiauarnislduselegdlnfiiusgs watian1sialuiusegs
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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 nsuadaudaglniia 3(3-0-6)

(Electric Drives)

FuiideaFounnney : 01205351
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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 WAy UL I 3(3-0-6)
(Renewable Energy)
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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 diannsadindnnas 3(3-0-6)
(Power Electronics)
JundidesFeunndou : 01205242
dnwazianizvesgUninididnnselndinds ndnnsviauveanies
wlasiurids ndosulasiunssuaasuiiunszuanss wndesdasdunseuansadunssuanss
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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 STUUNNIAUNASSY 3(3-0-6)

(Energy Storage Systems)

svuuinfiundanulniidesdu meluladvessruuinfiundeaulndi
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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 guEUR LT 3(3-0-6)

(Electric Vehicles)

JuiideaFeuuinau : 01205251 wiandauriy
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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 msldnuadesutasiuidslunulanssalnia 1(0-3-2)
(Applications of Power Converters in Electrical Engineering)
JwriideaFeunaniou : 01205242
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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.
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01205371 AasuinsEUIUNITUHAAILUIH I 3(3-0-6)

v

(Process Sensors and Transducers)
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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 FTUUAIUANAING 3(3-0-6)
(Digital Control Systems)
JwfideaSeunnfou : 01205312
szuudndunuuldsaidouasnisuuad mssasawuuldsdeiiowes
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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.
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01205373 FTUUATUANREA? 3(3-0-6)

(Embedded Control Systems)

JuiidesiFeusnnau : 01205311
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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.

01205374 N1327932UUIN LUTALAZNITAUANLTIRAEINNTTY 3(3-0-6)

(Industrial Automation and Control)
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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.
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01205375 WialATeeInsTuIngn1siueun 3(3-0-6)
(Machine Vision in Robotics)
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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 NM159RNUUULAZESINANAUNAULUY 3 TR 3(3-0-6)

(3D Product Design and Prototyping)
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Rapid prototype technologies. Concepts of material forming. CAD
and CAM. 3D product design, 3D prototyping. Hardware and software of 3D rapid

prototype machine.

01205377 szuulyguszaugdmiuueun 3(3-0-6)
(Artificial Intelligence System for Robots)
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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.
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01205381 UjtiRnsanndnenssunazgunsaifosns 1(0-3-2)
(Communication Architecture and Devices Laboratory)
UfuAnisifsatuaniinenssuvesssuvdeaisiuueusdonuazAdsa
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A1991NALAZATIAN T LRNDS
Laboratory on analog and digital communication architecture.

Source coding. Modulation techniques. Channel coding. Microwave devices. Antennas

and parameter measurement.

01205382 UjtiRnsszuuuazialatnedonns 1(0-3-2)
(Communication Systems and Networks Laboratory)
UURnsAafusEuLLaziaSetefeans stuueeneInia nadang
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Laboratory on communication systems and networks. Broadcasting

systems. Multiple access techniques. Network components. Virtual local area network.

Internetworking of virtual area network.

01205383 UUANTsUsTNIRd YU RdYa 1(0-3-2)
(Digital Signal Processing Laboratory)
JundidesFeunndoy : 01205323
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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).
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01205384 UuAnIsn1suUasiundssunalnia 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
JwrfideaFeuninou : 01205251 Wiandauriy
UftRnsigafuiFesiidouludrnsudasiundanunalwil | uaziFes

Jus Tiendes
Laboratory experiments on topics in Electromechanical Energy

Conversion | and other related topics.

01205385 UfURnseenuuuBiannsaiing 1(0-3-2)
(Electronics Design Laboratory)
JwfideaFeuniniou : 01205242
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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.

01205386 UfURnsBiannseling 1(0-3-2)
(Electronics Engineering Laboratory)
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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.
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01205388 UjtiRnsnsaruauuaziaTasiiadn 1(0-3-2)
(Control and Measurement Laboratory)
udidesFounndou : 01205312 wianwdauiu
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Laboratory for Electrical Measurements and Instruments, and

Linear Control Systems.

01205389 UUAn13N1519sTuUdnludiinazn1snIuAN@aaunssl  1(0-3-2)
(Industrial Automation and Control Laboratory)
SyriidaeiFeuanniou : 01205374 visanieufiu
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Laboratory for Industrial Automation and Control.

01205391 nsmIeulATIuIAINTIU NN 1(1-0-3)
(Electrical Engineering Project Preparation)
finwemeilassnuwasideiitiaulaluanaiemnssalng
Skills for project work and interesting project in electrical

engineering.

01205399 N1SHNY 1
(Internship)
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waglsitiosndn 30 Yuhns wielslduszaunmsniannislufoRmuildfuseumng
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 assisnment.
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01205411 N13ATIZATIGIUNIAINTTU LN 3(3-0-6)

(Complex Analysis in Electrical Engineering)

LT uLasNInTudstou aunislad-3dud Heidulmsiz
Handusisueiin nouunduiindavedateynsundineiuarlasesd NquHunssaI N1sm
USiusiedou n1sdensgy nsussendnidimngsulngi

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 lulawnsn 3(3-0-6)

(Biometrics)

feuveslulalunin N15R5I98U N13T8UMA LaN155UTeIlelule
we3n MeeTeianssann mssenkuvszuvlulamwedn msdsaneiaie n1sisilunin
ns5dnsinun lulemninguuuudu lulowndnnaneluaa auaiwdaogralulewsdn ns
$nwmmasadoszuululewsdn nslaufivasniaznisniadu nqvaneuasdyvifeadu
ansuywdsu wnsgululawnsn mnuinniludagiuveanalulaglulawssn

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.

01205413 UfuAn1slulawnsn 1(0-3-6)
(Biometrics Laboratory)
SyriidaeiFeuannou : 01205412 vsewiaufiu
n13dawseuszuululalunin N1IMARBINIITMIUABULALTEYAIUAAR
n1snaaasssruLsiateiage Tunth dun vasaidend uaglulewninuaisluina
Aanndiagalulawnsn nstaudnasn n1snsradunisvasn Uadneamanslulawnin

Tasaanululonsn
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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 UHURNsUZIIaMNIAZNTUBLAUVDIABUN LA 1(0-3-6)
(Image Processing and Computer Vision Laboratory)
SyriidaeiFeuanniou : 01205485 visanieuiiu
ndeskagiIsuidmsunisusuiiu sruundewiuduinesiiln n1siu

amuagdnvimi nsiadsureauduarnisulansuade n1sulaauaineganm A

Uszanad Lesesilomsuszanan il indesiienisuasnm msnsieduuazdausning n1s

o w Y

1309 NMsAeRILIATIAY

Calle

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 nsuszenaldnisiieaendyyialunistu 3(3-0-6)
(Applications of Signal processing in Finance)
AUNTUIAINIINITIU Tumalassaduuuialy nshinssdygiamig

msdueliaandmnssulii leadwadondeuiivuvanoeednludf lumanisy nns

WABUTLULUTY TnasAmsa1sans nsdaniseds nansenufiunann nseuIudndiy

nMsawuilinaneuwusion LA iFTide
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.
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01205416 szuvUAanuLazanaufinaaluudainssulni 3(3-0-6)
(Blockchain Systems and Cryptocurrency in Electrical Engineering)
LLu’JaW/l'NLWﬂﬁﬂ%@ﬁ%U‘U‘UgaﬂLsﬁu ANYINISNTHEAY Imwha*uﬁaﬂ

WU AUMUAKUUNTENY @nalunIvia Jeeeetl dyqdinier AsmiiuvanaliufInes

nsuszendlinuudensumddmnssulnih msteveliiihndsnuuasofindssiaensy
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 Anududnvasgsialuaudaanssulii 3(3-0-6)
(Electrical Engineering Entrepreneurship)
unihldifgaiusaandanulwihwazssialiii gldulsdnndsly

paandanuluii Tassafremanlidih mestaumanaluladfifedeaiugsiandaanuludi

nsilugusznaunis MsiauILkUgIALaZNagNs N15aIU N153ATIzRYoyawasnIs

Andula weRANITNNINRILEITURALAUSURNTDUSDFIAL
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.

01205421 n1saeansuaUAAANg1e 3(3-0-6)
(Broadband Communications)
JuniidaaSsunnau : 01205326
nann1svesmsieansuauanuiniudmivssuulnsdminuvaduas
Tnswiiuuuileled Tnssarefiugruveuiu ndnnisvoneiidy Idu evdile fieauea
wazwafiadagiu ndnnisvesdumeside Sunsuie eafiey Iminssuasasuwazfilownd
iseteenlediten 1oaauau fileidu Aduidagidy nguijnsdeasiduidsdmiunig

HoaLaumNUAKAU NFRAITHAUAIINANTI UIATFIUVDAATBY IS UUNUFIUNLDAT
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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 n'lsﬁlams%’agal,l,azm%mjw I 3(3-0-6)
(Data Communications and Networks II)
JwriidaaFeuuinau : 01205326
inauiiskavan1ingnssuvedasotnedaya 1ATeUILRIUNINNITAILIN
ns¥u-liusms nslideuaznsimuaiaviied namiisnsdfisde nasidsnisdaduni
WAZNITUUA mmw@mmﬂ‘maLLazmsﬂmﬁuuazLﬂwﬁ%ﬁm%’umﬂ‘ﬁmumwwguﬂ AU
funsenaTetns Tafuaafia MIuRLkarasnuuUAIoT18Nsdan1sUS sy
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 N1390NUUUNIIAMUDINLUUUNEZN 3(3-0-6)
(Passive Radio Frequency Circuit Design)
29AUTENULUUNGUTIANDING Neuateds LHuiduuAuTuaY

Y

AMNUNTITOU N5 1TLNDTVDII995VUNDDNNANUNI BONAWISINaDLmAn W wauLun

(N o 1

gunIaliuuunadn Mese AN 1ATVBIYANUM UL ILALAIUDBNEINTUNITVYIY N3
TN T95LARATNITINNOTVDIAUET

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
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01205433 nsidhsiaUsEena 3(3-0-6)
(Applied Coding)

Hugunguiansauna nstvdadeyaiaznisidnsianuniida Anug

v o

Fossaniunue1dnin siauiruRanaawuuudeniudu siau siareuligdu s

AdYIUITAWSEE INeINITUIHARY NOBNISUITRAVBIIUUDY

A

)

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 s2UUINSANNAIA 3(3-0-6)
(Digital Telephone Systems)

wn3evnelnsAndiaisisue Juneuisnisulasiudygyrandeadu

€

Y ] 1 Y v a

NUAITE NTENIULUUATYaLaENTaRNanD Syuun1Taindadvia seuulidyyiu
Aaviaszuulnsdwsiled seuulnsdnsiadeud

Public switched telephone network. Voice digitization algorithms.
Digital transmission and multiplexing. Digital switching system. Digital signaling system.

IP telephony system. Mobile telephony system.

01205435 nsaeasAnaiey 3(3-0-6)
(Satellite Communications)
nguiuazniauftAvesnisdearsauiion Snvarrensaas Msndi

fyaauaznisdafimand nsdiswa wedanisdhdmaienie nseenuuunisdenles

pTlen HaveInIsuNsnsEate @nilmefiuiuiazAseTeaadnAiuRuTLaEn
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 szuuIASeteIAdauil 3(3-0-6)

(Mobile Network Systems)

JwriidaaFeunnniou : 01205327

wnlifudagiuvesedetioindouil dumesidnndouil wadesdmsu
\n3ovneiadeuil Aususlodmiuiadetneindoud waindoud waluladingeadaimi
wRnaUnRSuLTivT aontnenssunmsunsdyainmaunnuinine Ussiupnuasndely
nsdeansldany

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 NM39BNKUUNRTANUDINgILUULSNTIY 3(3-0-6)

(Active Radio Frequency Circuit Design)

N13IATIERAEEY WHUQTVealn 1995Y18LU190NNANE N
dulsznouauiinguuuLdniinuaznisiiass 295v818ANLAINY BoATAlAIMeS Hana
f3ulazdsruding nseenuuultaeuiumeitisvesisasmNiing wadan1sin

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 mMss1aasszuLdenns 3(3-0-6)
(Simulation of Communication Systems)
52AU8UITNITINADUAZUUUTI0 NTUNUAYQYIULAZIZUU N1591889

FYUU N15a51991UUEUUAZATEUIUNITEY N15T188IUUVLBUAAILA LUUTIADIVBY

syUUReans WU aaewedya s nsUstiiuaussauynssIaes
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 madeudeseniraniatie 3(3-0-6)

(Internetworking)

nMsaTlaIsn ssrUsEnaUNI NI WLl lunalussuu
30Uy lunas1sddletodle sU @Ind 131LA9T NTIILUNLAY VOULUAUDINITTUAY VDULYA
vosmsuninszany yoluslaaeaiidfiuarlof lefinosiud lofinesduvn duidnnin suded
lofiens Aeadduiinundn msdnassiogluszuuiaietne duidpmnsnfiuusdunuduls ms
dafinifinszuindeadivlsad nsfenduwmesidn drdrasadniisn nisusuusadnisn
AnuUaenfsvomesn Tuau mIdunidunaseninduay Wslareailduvasiied Tuslanea
FldFumdune Teweativen anuvasnseluszuuiadetie lofiwa T8u Tnsudlodym
ogaildumen

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. IPvd . [Pv6 . 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 N1399NLUUITUBUNEAU 3(3-0-6)

(Feedback Circuit Design)

JwrfideaFeuninion : 01205242

Usglevtvesnisdeunavlulsasdidannselind n1sd1ansuazrnis
MOUAUDIVBITTUULTUAY Lafia TN Mwe9szuuounau wiedaniahusin inaeimisaniesnn
vadlueiy wadalawuanud nsvaweauiluinsteundu feidueiune 1asnumsedu
LIIAUAIALUULTUAY 2995WaaeAgy 19354 UAITEAULITIFUAIAILUUAING 2995
poatalawes MaUszndtugwenaTenUuon

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)

[

was Wandan1uzaauds N19nadyyIuvoLaIguUnIlLanIng
nann1sinuvetaes sliavetawes matauaznisuszgndvaaaes Wlammnimnes vie
thaduuuuidilouas gunsallunmsdeansmanas

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¥udansnadaii 3(3-0-6)
(Semiconductor Sensors)

1% =

fimurnsvessiuiansiaing msduundifuiansieding welulad
ansiedath fa3udmades f3uimnana fafufuiman dr3udnaunded dsudanudou é
fuimaaiiuazanam dsuiuvuny ffuflumaluladlulasuusdu fiudlussuuindes
Inlfindnsnagania

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 Sannsafinddan1sunng 3(3-0-6)
(Biomedical Electronics)

U 3

AU QAaNIZNNAIUAEINIAFIERSLAZ A TINENT0IRU NIV

[ (%
=

Y933la dusawasnaile Usingnmisalliindaniw alwiuasdiiuy sdyaradmsunisdn
9T fEnd nsveedyaiadiindinam nsidadyanasuniu nstuiineduluiiimle
myiaarsiuladin wdssnszanialali faudangiala nmstestuiiornuasadoves
auld mstasenauidssnuiae

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 N139YINYUAZNITIANITNAY 3(3-0-6)
(Energy Conservation and Management)
mwmﬁﬁugwuﬁuaqﬂizﬁw%mwwé’amu nannsvesUsEania Uy

91A15LAZEAEMNTTN NM3TANsIvan ngminsnazdeTiRuiAetestuniseyntndany

nmsdansuariienzindanuluoimsuargnamnssy msaidnvaurmaneiaieldndsanu
p819lUTEANS A luTTUUIUADIAINN TEUUTEUIIAINTIULAYTEUUUSURINIA (LoT73L0d)

UBLABTENAMNTTH NTHANTIN UIMTNITNITOUSNEUATNITIANITNAINULAZNITIATIEINNY

WISEPANANS
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 lgansduresinasdmiuszuunanlniindenuuaseiing  3(3-0-6)
(Solar Inverters for PV Power Systems)
gunsaivdntussuundaliimasnusatending ndnnsvinnuvedeans

dueines nsAmuInvwIalaznIsidenldnuleaisdunesines nsatuaumasliiwuy

Annuindsgeganazuuudangu ngszfevuazainsguiietdesiulvaiidunesines

nansenuvaaNsldanulearsdunesinesdonmninlnii
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.
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01205461 A5z EszuUlninnngae Il 3(3-0-6)
(Electric Power System Analysis II)
JundigaaiSeunnneoy : 01205352
NIANUIINDIVIIVDITLUUANTNULALITUUINNUIE NS lravedluan
nsmuANNIstravedlran LAsegAIansn1sItemadlnii NM9AAsIeRnITdnIRsIUvaNNINS
wagllausng @hesNINYBITTUUMAS
Transmission and distribution networks calculation. Load flow.

Load flow control. Economic dispatch. Symmetrical and unsymmetrical short circuit

analysis. Power system stability.

01205462 gnsuatinluszuuluiinigs 3(3-0-6)

(Harmonics in Power Systems)

A nkaztafivlusyuulniimas wndenidnensuetin nansenuain
g1suelin nsingnsueiin Wnsgiussivesueiin Makunzquesesuetnlussuuliihigs
nsMARgIsNeln

Quality and pollution in power systems. Harmonic sources.
Harmonic effects. Harmonic measurements. Standard of harmonic level. Harmonic

penetration in power systems. Harmonic elimination.

01205463 anudatalduaznistigenunssuudiminglviii 3(3-0-6)
(Reliability and Maintenance of Power Distribution Systems)
szuudmhgliihuazenudedeld fugiuauidetiold arumieuld

munazdvianudedold sasanudades maussfiummideieldvesszuudiving awnn

sy yaranudsmeiesainlniingy wdnnsiagednw msvhgednvuuiiuaiig

Fotelilumudnans
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.
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01205464 STUUNTHAA IWHILUUNTZRN8A7 3(3-0-6)
(Distributed Electric Generation System)
nswanlifuuunszanedudeiu wealuladvosnisnanliduuy

nszen waluladwdsnudydouuazndanunuiou msdeudenia nansznumameaia

vaan1sndnlniwuunszatefanessuudminelni nsgadednuasianisusadulni
mndeie ganmidsini nstlesiu mslvaveslnan n3ndaatey nsaidnuaemis

LATUFANENS
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 AAINTTUNITEDIEINY 3(3-0-6)
(Ilumination Engineering)

wasiakas waskagd adelau Nsdedainayagiu I5quu 3590-90

9 9

o

wmadansTiuasainanigluennis wu fegends drdneu TsaFeu Tsawsy Tseanu 1Judy
wATANT LESEI19N8UaNe1A1S WU Iandes mshiiasanaduusin walanislvuas
#7190UY WATANSIALESEIEUINARN

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 szuulniuazszuudygialusians 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
sTUURTIanATng szuunsdnd szuuides ssuudueil seuuy

Jostutimn ndeasudaliindises szuudug dwmsvenasasioln
Fire alarm systems. Telephone systems. Sound systems. MATV

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

buildings.
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01205471 szuuviusudidoedu 3(3-0-6)

(Introduction to Robotic Systems)

N1500ALUY N1TILATIZH ﬂ’]imU@mLasmiﬁﬂLﬁumuma&ﬂavl,m/juauﬁ
MlENAALENRLENIIAIUIAUAIARSLAZTNAAIAAS N1TINTANIAIUNADUYTULIDTLASAITULS
N13AIUAN NMIIUALNY Aderiminazdyan

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.

01205472 N13AUANNAIALUBAY 3(3-0-6)
(Introduction to Dynamic Control)
JundidesFounndou : 01205312

a

svuuUigfanuanosiu wuudassigianiug msiesesivigd
#01Uy NMIRRALUUUSHNADUY SYUUAIUANLUUNG TR Wﬂﬁ%’uﬂé’ammmizﬁ N19BDALUUIEUUY
Hasnanisal Handunssaunvesssuuaunulidady

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 N19AVANNIZUIUNIT 3(3-0-6)

(Process Control)

JuiidesiFeusnneu : 01205312 wiowiauriu

N1IAIUANNTLUIUNTT aﬂﬁﬂizﬂau%aﬂizuumU@uﬂizmumi JTUY
muqmssmmwummLﬁadLLazLLUUGiaL‘ﬁad szwmuqmmuﬂlaﬁ nsmuRukUUlauNdy
N15A7UANKUUTOUATY NTAIVANLULVUTUAT N15ATUANKUUAIANITAL FI0819NTEUIUNTT
muqﬂuqmammsm

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.
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01205474 N13AUANAILABUNANDTTULIANTS 3(3-0-6)

(Real-Time Computer Control)

WUZUITEUULIANETY WUIAPIUARNYDINITATUANAILABUNIADS THUL
griauaffidndudmiunisuszgndlunatats uin19n1sAUANLUUARTLAZNITNNNS
2ENLUUTEUULIANATY 52UUUURNT n1sileulusunsuavuIunIsdmiuaiasnim
dusunsdsulusunsy

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.

01205475 n1seRnuuUsTUURsitdmuATateIATasliadauazAisus 3(3-0-6)

(Embedded Design for Instrument and Sensor Networks)

]
a L)

A NRvaSeuNINeY : 01205311

UNUIUDITEUURIRIAINSULAT DU ULAT DL D IALALLTULYDS AawUad

v 1w

Foyeyas Fadedyand 1AseaineaTerieATeiininlasiguwles unsgIukugll Nsdeansiu
&

D Ag]

(% s

WMSBUIULAT DAL B IALALLITU DS LUSINABATRILASITIELaETUIUTIAADA N1SIANINUANNT

v Y

s mssenuuulassaslusunsuuazmsthluujiRveanietneirdosie fnuassus
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 lasevngussamiisuuaznssnAansnauATaIdelssand  3(3-0-6)
(Applied Artificial Neural Networks and Fuzzy Logic)

a ¢

LUNUAULAETYAA MIiAunInzfianlaeisnieyiusnsnaans
ARULASBLATNY B AARNLATE TIATUAILANITN NYAGUIASELATNITILUANARRULATE
JEUUNITOUNIUARULATE N15UTEYNARTINAIaniAquLATe N1sinssnaans Aaunsaluldly
UIAINTIN wuIARvetlAsIIgUssamiisy mesiwunsou woanlauuaziuanilal n1s
unsnszanedeundu TasseUssamisuuuuannduunil wuudasyuuiues nsthlaswaiie

UszameulUlgluanudaingsy
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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.

01205477 nsAUANLATaIININALALNTTUIUNMIAIBABLRLAD T 3(3-0-6)
(Computer Control of Machines and Processes)
szuupoumeiaunl asdUsEneuTeINIsTassultdeiiles s

sonuuusTUUmuUauLUUldeilosreuiamenuan madenretuasuiinmes gunsaifiiu

iéf’m%"ummﬁaLma%m‘uﬂuﬂ?iﬁ%’?ﬂﬂ;ﬂﬁﬁﬂﬂiUﬂmﬁﬂw%’ULﬂ%"aﬁﬂiﬂal,l,asﬂizmumi n13
muauLuudBudulagldfmuauuuuassnelusunsula n1sdnaesnsyuiuns

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 FTUUNNSINUTINAUYDINY Az iuEUn 3(3-0-6)

(Human-Robot Collaboration System)

VUHUARAAIMNTTY YUBUALAUEA N150BNRULAIAIUAN NSUHFUTUS
FENINUYWILATYUEUA N1TIUTUNTUYUEUA WAAIMTONd N1350AUYeLTWEDT SEUY
AIUANLTIFURE N5Tnwsedula nsUssuuAussduda n1seanuuudmdsnanisal n1s
AIUANYUEUALAENTUTEENALTIUATY Amudaendensidauyueu

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.
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01205479 Sumasiiinvesassndsdmiuianslvin 3(3-0-6)
(Internet of Things for Electrical Engineering)
flugnunisdeanstoya ndotiroufinmes dmnssunisdeanslias

svordu wietisyana uazn1sUszananauuunge aodnsnssunazlslnneavoes

[ v

Sumesidnvesasnds fiuiuvudanios fmuguuuUSIaies 299sBildnvnselnduazicas
adwAngdmiugunsalifeusefuinievedumefiinvesassnds seuvilsfdmiugunsal
JeurelaTotnsdumesilnvesasinds nsusegndliauindetisvesassndsiuausiu
Amnssudidnnselind Imnssuszuumuay mnssuszuulninmds wagimnssudoans
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 N15UIZUIANINARINA 3(3-0-6)

(Digital Image Processing)

nsuiAdveyed MsdunInkarnIsAaulng n13SuInInLaEnIS
Fundenn inFesiieolusunsunisUszananimdesiu nsusudssnmlulammdenud ns
MFIUVIU LAY 3 LLazgﬂiﬂﬁﬁug’m MsfAkENAMLaZNNSAIMUATASIURBY N15UsEUIa
ANFUFIUINGT NTUTEUIRNNE NSuUaIn N maﬂ%’uﬂqqmwiﬂmmummﬁ NIYaLL
AN NMsUsEgNAlTuMsUssanannlutagiu

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.
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01205483 nMsUsEInaLaznsaeansInviAY 3(3-0-6)

(Video Processing and Communications)

VANYaYaINITFRA TN MUaEINTViAT Nqudansaumea Luuiiaes
YDITLUUNITHDIINVDILLE Nsidnsianmaesszau msidrsianiniegldnisulas suuuy

Y aa v ¢ Y Y

Favmiuarnisunu msdndegedniviml nmsdisiaaviaiuarnisussananisindeudl n1s
saiavimiAsuutasainald 1nsgrunsdudaiami nnsuszananadiduawainile
Lagvafeyued nsArUNAMLRanatalunsaeansiavial Iavimivudumesidauay
\n3vuliany

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 nsi3usvasAauiImasdMiumsUszandldanuaiunin  3(3-0-6)
(Machine Learning for Image Applications)
NTFUNMUAZLARINAN M N1TTANIIAIMAUTIY N3UTEIRHANIN

fiou Moduram fugiunisBouivenaiosneniauned maFeuivesneniaunosuuuiy

Hnaeu n1sisvuivesnauiameskuuliigaou n1suusdunm Msdumamuazingniely

AN NSUUINGUUAZATIATIUN
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 N13ATIENANUALNTIAN 3(3-0-6)
(Image Analysis and Recognition)
JundidesFeunndou : 01205481
wsosiolusunsunisUssnanimiugs maudasnm andvasnisadng
A MsUSEIIAN AR MSERLENAIW nsERdnYTLAY NIWNUIUTIHAENITNT TN

339130y Matnlanmitesiu MIvssendldaunisidringuazanudilanmludagdu
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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.

01205486

Engineering.

01205487

Insnde I

UfuRn1samanssulnnusege 1(0-3-2)
(High-Voltage Engineering Laboratory)

Auiideaisunney : 01205356
UFtRmsinafuzesizeuluivimnssulifiuseg

Laboratory experiments on topics covered in High-Voltage

UfuAnsN1sIAsziszuuIWiamas 1(0-3-2)
(Electric Power System Analysis Laboratory)
JwrfideaSeunnniou : 01205352

Uuan1singafun1siesesiseuuliinmas | kagn1siasenssuy

Laboratory experiments about Electric Power System Analysis |

and electric Power System Analysis II.

01205488

01205489

UUANITNIIAIUANNTTUIUNIS 1(0-3-2)
(Process Control Laboratory)

SuriidaeiFeuanniou : 01205473 visanieufiu
UUANSEMIUIVINIAIUANNTEUIUNNT

Laboratory for Process Control.

nann1siseuideanuazn1sUssend 3(3-0-6)
(Principles of Deep Learning and Applications)

ANFINNITITIUTVBUATEY UUIAANTTATIULAANITYINIUNEY MANYANTT

Seusigean laswgdszaim lassinguseamuuuneuligdu lassiguseamuuuiugl n1s

USulunaigedinedaziden nsiseusuuuaglon mevibiianaveslunanisiseusigedn

N5UTEENALEMIRNUNTS39Ing NMI3TNALNA NMTATIFBUING WAENITIATIERAILIAN
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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.

01205490 annafnen 6
(Co-operative Education)
nsufoRnuluaniuuseneunisludnuugndnanudans welwld

UszaumsainnmslulfoiRauildsueumnedmivanisimn sl
On the job training as a temporary employee in order to get

experiences from the assignment for Electrical Engineering

01205491 Tassauddaanssuluiln | 1(0-3-2)
(Electrical Engineering Project 1)
JwfifeaSeunnnou : 01205391 wiawdauiu
nsisuvilassnuiivhaulaluaudeanssulnd

Initiation of interesting project in Electrical Engineering.

01205492 a1z dnssu g 3(3-0-6)
(Selected Topics in Power Engineering)
Anwhdeiiunaulamaimnssuluiimas

Study in selected topics in power engineering.

01205493 13DUANIENNIAINTTUTZUUATUANLAZIUUA 3(3-0-6)
(Selected Topics in Control System and Robotic Engineering)
AnwridenuiaulaluanvienssussuuaIuANLaE YU U

Study in selected topics in control system and robotic engineering.



01205494

engineering.

01205495

01205497

USeyeyes
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Bosaniemaiainssudeasuaziadatiesandes 3(3-0-6)

(Selected Topics in Communication and Intelligent Network
Engineering)

Anwitefiihaulaluawdmnssudeasuaneioriesnies

Study in selected topics in communication and intelligent network

ISaanIznIedAINssuBannsating 3(3-0-6)
(Selected Topics in Electronics Engineering)
Fnwihdenuiaulaluaunimnssudidnnseiing

Study in selected topics in electronics engineering.

dunun 1

(Seminar)

¥ =

AsdauswarafUs1ewItenuraulanitadainssuludnluseau

Presentation and discussion on current interesting topics in

electrical engineering at the bachelor’s degree level.

01205498

Wuseau

Uiy 1-3
(Special Problems)

nMsAnwLazAuAIIRmMnTsUlnisEAuUS RS wasiseulsesloy

Study and research in electrical engineering at the bachelor’s

degree levels and compiled into a written report.

01205499

Tassaudaanssuludla 2(0-6-4)
(Electrical Engineering Project Il)

Jufideadeusnfou : 01205491
nmsvlassdamnssulninlidnsa

Accomplishment of Electrical Engineering project.
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3183B1UINT
01205201 Seanssulnindedu 3(3-0-6)
(Introduction to Electrical Engineering)
MTIATIZH9AINTZLANTIMAENTTLARSU LaSeetndalniiuaznnsld
U neweswasnsld nifeulas seuulrlanua svuudsids wdeatlemsliih
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 UuAnsIAIngsulni | 1(0-3-2)
(Electrical Engineering Laboratory I)
FuniideaiFeunnnau : 01205201
UiTRnsfertudesiisedluiuimnssalwitudosi
Laboratory experiments on topics covered in introduction to

Electrical Engineering.

01205301 299shdvanazlulasraulnsiass 3(3-0-6)

(Digital Circuits and Microcontrollers)

FTUUIMIULALTVE NYANALUUYAU N150RNWUUINITATINSTINAY
AT BIEU wrufiansly w3asdnsaniug mseanuuunTINeIdsdIfuLUUYSEAUa Ayl
Usranunan wn3asdlonmmeninwisuazvendunidmivlilasaeulnsaaed andnenssuuas
gunsalseutiveslulaspaulnsaaesd AuwalusunsuuarlusknIunsiauianuanses du
nawarszuudndany madeUszauvesgUnsainmsdeansuarlassinedeya

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
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UfuAnsreasidviauazlulasraulnsiaas 1(0-3-2)
(Digital Circuits and Microcontrollers Laboratory)
AyideaFouanteu : 01205301
UfuRnsdmsvivufinasidnavarlulasaeulnsaaes

Laboratory for digital circuit and microcontroller.
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