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1. WU N BUU N 1
1.1 Sdedu (Litfumihedn) $1uiu 4 wihedn Ysenaudesieinaelud
627 690 sedeuinidemaimnssulniuasreuines 3(3-0-6)
(Research Methodology in Electrical and Computer Engineering)
627 692 funummBrmnssulniuazreuines 1(1-0-2)

(Seminar in Electrical and Computer Engineering)

1.2 INg1UNUS
627 693 ANYUANUS TAANTAgUWN 36 IR
(Thesis)

2. WAU N WUU N 2
2.1 3vefu Sruau 6 miedn Uszneudesiednaelli
627 680 adinmanitugedmivimnsaliiuazaeufiunos 3(3-0-6)
(Advanced Mathematics for Electrical and Computer Engineering)
627 690 suilpuitivemaimnssulniuazaeuiaines 3(3-0-6)
(Research Methodology in Electrical and Computer Engineering)

2.2 Fdsau (lldumiienn) S1uu 1 e
627 692 guumadamnssuliiwazaauiames 1(1-0-2)
(Seminar in Electrical and Computer Engineering)
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2.3 SydeRuidon w6 whedin an 3 edvdelui
627 600 é’zyzmmuaziwu%uqa 3(3-0-6)
(Advanced Signals and Systems)
627 660 sruvaneInatlifiaznsUsTendlgu 3(3-0-6)
(Embedded Systems and Applications)
627 681 mMeleszituneuituassa e uitdeuan 3(3-0-6)

(Algorithm Analysis and Numerical Methods)

2.4 Ayden uulitsenin 9 wiieda lnedanainsiedvsslull wseannivnvsAuLden
Allre@nuunneu

627 601 nsUszIaNanNINAIVaLazABNRILABTITY 3(3-0-6)
(Digital Image Processing and Computer Vision)

627 602 ﬁ’aﬁﬁaLﬁmﬁ‘umaﬂazmaé’@y@ymﬁ%ﬁaﬁﬂxuqa 3(3-0-6)
(Topics in Advanced Digital Signal Processing)

627 611 RTINS RV 3(3-0-6)
(Computational Intelligence)

627 612 1Ass8UsEa MDY 3(3-0-6)
(Artificial Neural Network)

627 613 Adstaya 3(3-0-6)
(Data Warehouse)

627 614 ATANUIUTIVUIUY 3(3-0-6)
(Parallel Computing)

627 615 mn’%auiﬂuam’%aq 3(3-0-6)
(Machine Learning)

627 620 w3nsflonanisunng 3(3-0-6)
(Medical Instrumentation)

627 621 NM15UTEIANANINN A THNNE 3(3-0-6)
(Medical Image Processing)

627 622 I gauLne 3(3-0-6)
(Bioinformatics)

627 623 JrnssuyszamuazInenistygn 3(3-0-6)
(Neural Engineering and Cognitive Science)

627 630 avAaRndImnTIY 3(3-0-6)
(Engineering Acoustics)

627 631 nslaguuaznIsmuAudssunIY 3(3-0-6)
(Hearing and Noise Control)

627 640 VWU THALNITUN I 3(3-0-6)
(Information Theory and Coding)

627 641 msAeansnuasinudule 3(3-0-6)

(Optical Fiber Communication)
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627 642 AFINTITUA1YBINA 3(3-0-6)

(Antenna Engineering)

627 650 N509NKUUNATTINLOULABN 3(3-0-6)
(Analog Integrated Circuits Design)

627 651 miaammmqmmm%uqq 3(3-0-6)
(Advanced Filter Design)

627 652 miaammmwua%ﬁaﬁﬁy’uqq 3(3-0-6)
(Advanced Digital System Design)

627 661 FEUUENAILUULIANS 3(3-0-6)
(Real-time Embedded Systems)

627 662 FnansfusURTug 3(3-0-6)
(Advanced Robotics)

627 670 winsdnsnaliihuarnnstuindeu 3(3-0-6)
(Electrical Machines and Drives)

627 671 mamuamm‘uLaﬂl,ma%l,t,axwai’mmmisﬁ’uLﬂ?ﬁlauuama%ﬂimaaé’u 3(3-0-6)
(Vector Control and Dynamics of AC Motor Drives)

627 672 FLUUNAINUNALNY 3(3-0-6)
(Renewable Energy Systems)

627 682 Fasnevanzdign 3(3-0-6)
(Optimization Methods)

627 683 Sosiamzinimnssuliiuazaeufinges 1 3(3-0-6)
(Selected Topics in Electrical and Computer Engineering |)

627 684 Sosamzindmnssuliiuazaeufinnes 2 3(3-0-6)
(Selected Topics in Electrical and Computer Engineering II)

627 703 nsUszananaIfAviAlAIvia 3(3-0-6)
(Digital Video Processing)

627 716 Ms3uuUsy 3(3-0-6)
(Pattern Recognition)

627 732 ddnlnsezaafnniuanises 3(3-0-6)

(Electroacoustic Transducers)

2.5 nandwus
627 694 ANYUANUS JAAgumn 15 nuein
(Thesis)
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627 600 é’zymv']muazixw%y’uqq 3(3-0-6)

(Advanced Signals and Systems)

dygaufanInnaznsruIunIswuUdn MsuUassiesuasd feiduanuduiusiazaiiy
yutudsenuddmivdynnugy sruuianin szuuidadunaslinusasuiunaniifidnuasidugaund
nsudasdaidsn YSplianusiaznisasnessuy

Discrete signals and random processes. Fourier and Z transforms. Correlation
function and spectral density of random signals. Discrete systems. Idealized linear, time-invariant
systems. Hillbert transform. State-space and system realization.

627 601 N5UsSTUIANANINAINALAZADUNILAD I ITY 3(3-0-6)

(Digital Image Processing and Computer Vision)

mi%"uﬁm‘w NMSUSUUTIAIN MSUUAIMIUSTVIANATBIATN nsUszanaNanInd ns
Uszinanannlaglduosinlad nsuusdunin n1siudnnIm n1sunuLazeduIsnIn wuztLuIAnYed
ﬂamﬁ’sLmaﬁ%’uuazmiﬂixqﬂﬁﬂ%\ﬂu wdnMIPUsTIAdiauazn1sLUas NMsUsTINAINTAAeT

Image perception. Image enhancement. Geometrical transformations of images.
Color image processing. Morphological image processing. Image segmentation. Image compression.
Image representation and description. Computer vision concept introduction and applications in

computer vision. Geometric primitives and transformations. Motion estimation.

627 602 ﬁ"aﬁz’faLﬁ'sJ'Jf“fumsﬂismaé'mwmﬂmﬁ%ﬁa%”uqa 3(3-0-6)
(Topics in Advanced Digital Signal Processing)
‘ﬁyug’mLLazLLu’JaWUENﬂﬁ‘Uizm’aaﬁiyiy’]mIUﬂﬁinnaLL“U‘UﬁaaLﬁ/l wuUIIaeevlia

W5 MEn nauinsiuieidadu msuszanuaae sl wadesimndiianuasBengs s

Uszgnaldamudifeadosiusnseauuuliifudadulasuusivasunana
Fundamentals and concepts of signal processing in multirate processing. Parametric

modeling. Linear prediction theory. Modern spectral estimation. High-resolution techniques.

Applications involving non-linear and time-variant filters.

627 611 Usysyndeduan 3(3-0-6)

(Computational Intelligence)

msfmadiaunnadedy %umau%%ﬁwﬁ’uqﬂsim nagnsidauinis Jeyayruuungy
ndnnsiuguveslaseUszamiion siavedaseieussamifion vaud dedidn assnmanifiefuas
seuuile® JyaiBednunauuunan nsuszgndldau mideddeludagdu

Introduction to evolutionary computation. Genetic algorithm. Evolutionary
strategies. Swarm Intelligence. Foundations of artificial neural networks. Types of artificial neural
networks. Fuzzy sets theory. Fuzzy logics and systems. Hybrid computational Intelligence.

Applications. Current research topics
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627 612 TaseUeUszamiiay 3(3-0-6)
(Artificial Neural Network)
nguuarnisusrgnsldlaserigyszainineuuaznsingied Usenaueie

wesdunseuuuranety wulimsnesisiaes Tasweuwuusieads Taseieuuu Seuilas Tnsetne
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Theory and applications of artificial neural networks and fuzzy logic including multi-

layer perceptron. Self-organization maps. Radial basis networks. Hopfield networks. Recurrent

networks. Fuzzy set theory. Fuzzy logic control and adaptive fuzzy neural networks. Genetic
algorithm and evolutionary computation.  Applications to control, pattern recognition, nonlinear

system modeling, speech and image processing.

627 613 Adetaya 3(3-0-6)

(Data Warehouse)

wann1s nuuavandnenssuvesadadeya mellanislideyavesadadeya malulagnis
Usmnaddienesiwuueoulal (lousaied) nisvimilusisadeya nislunatoyanaisfii fi¥e oynsu
ddtudu

Data warehouse principles, theory and architecture. Data warehouse
implementation techniques. Online Analytical Processing (OLAP) technology. Data preprocessing.

Multidimensional modelling. Indices. Hierarchies.

627 614 ANTATUIULIITUIU 3(3-0-6)
(Parallel Computing)
a01UnuNTINEINTUNITATUIULUUIUIU UUIEAIUTIMUUTTTINAULAELUUNTE Y
animenssunvuiealoduiinaziSulodud wieduideuse aandnenssuroufiamesydanifilna’
Lazoslstdalnan N1sUsEaRaNALUUYILY TuneuiauasYerfLsAmSuAsLame LU
Architectures for parallel computing. Shared and distributed memory. SIMD and
MIMD architectures. Interconnection networks. Dataflow and systolic array computer architectures.

Parallel processing. Algorithms and software for parallel computers.

627 615 msﬁ'auﬁfﬂauﬂém 3(3-0-6)

(Machine Learning)

fugrumsSeuvesiaios anuthasdu wwudeondadudmiunisanaes wudiaouis
W@udusUNIsILUA ABNI1SIARSIUA WUUTIRDIUALNNTOUNIUTINT N WUUTRDINANLAY Funewiasdu
NsiSeRsieEn Msuszenalda

Fundamentals of machine learning. Probability. Linear models for regression. Linear
models for classification. Kernel methods. Graphical models and inferences. Mixture models and

the EM algorithm. Deep learning. Applications.
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627 620 \nSasiiamnanisunnd 3(3-0-6)

(Medical Instrumentation)

a3sineriugudmivieans ndnnisiadesdieonisnisunnduarnisianieadsine
rvasveedyaalulelnnu@oa nuaiwesiazdianlngn NMTIATIERAUYIUTINITUNNY TEUUNNS
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Physiology fundamentals for engineers. Principles of medical instrumentation and
physiological measurement. Biopotential amplifiers. Transducers and electrodes. Analysis of
biomedical signals. Patient monitoring system and electrical safety. Special topics in medical
instrumentation and applications.

627 621 NM5USZUIANANINNNTITUNNE 3(3-0-6)
(Medical Image Processing)
wAlulagn15a519A NN NITUNNG IATANITUTZUIaNANIWAINTUIIUIATIERAINNI
Nsunmg Fdeusenausie NSUTUUTININ MILUEINA Nsametdounn wagn1sasnenin 3 16
Medical imaging technologies. Image processing techniques for medical image
analysis. Topics include image enhancement, image segmentation, image registration and 3D image

reconstruction.

627 622 Yaansaume 3(3-0-6)

(Bioinformatics)

Wiamsauwralagldnouiiames dmsunisnwideyadiduniatinninludining s
Wiguiigunariimuinis myinsgilasiaiiuazanuving malladmiunisavaugiudeyanuaisy
MITININ NFTUAENISIUTUNEUANUIMATBUTBIE R UNFIN WU UM gAY TBUUUTTRUINTUIATUS
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Computational methods using computers to study biological sequence data in
comparative biology and evolution. Analysis of structure and meaning. Techniques for searching
biosequence databases, pairwise and multiple biological sequence alignment. Phylogenetic

methods. Methods for pattern recognition and functional inference from sequence data.

627 623 FAnssuUszamuazingn1slsyayn 3(3-0-6)
(Neural Engineering and Cognitive Science)
ﬁugma’%‘ﬁmmizuwiza’mLLaz%mnms{‘Jzyzgw nANYaIN155U3 nsruIumImelyan

WaZNIINTEYN Fon1ThazinAluladn suanINady LD ﬁugmmﬁmLLazﬂssmaﬁiyigﬂmamm nannIg

Foudeaussiunoufinned nquiiugiuuarauidelutagiureanisideudeansstuaoufi nnofuas

Inenisdaugn
Fundamentals of neurophysiology and cognitive science. Principles of perception,

cognition and action. Brain signal monitoring methods and technologies. Fundamentals of brain

signal measurement and processing. Principles of brain-computer interface. Basic theories and

current research of brain-computer interface and cognitive science.
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627 630 aaRndIAINTIY 3(3-0-6)
(Engineering Acoustics)
LLu’JﬁmL%wqwﬁﬁugm‘uadis‘uuasqaﬁﬂé M3dun19na Uiﬂﬂgmiaiﬂ?ﬁ'mzmu warmdy
nsenasluiinaravesiva sruvduiuasfansdafiaslawuud Usingnisainisgandunaynislasy
Fundamental theoretical concepts of acoustical systems. Mechanical vibrations.
Plane and spherical wave phenomena in fluid media. Lumped and distributed resonant systems.

Absorption phenomena and hearing.

627 631 nslaguuazn1sAIuANLdEITUNIY 3(3-0-6)

(Hearing and Noise Control)

NANN1SUBINISTLABULEES NIBLATTEAUNITTR NIRBUANDITBINY¥EdaLdITUNIY
sssumAveadssuaznismunudsssuniu insesilotaideasuniu exgafnduesvios maladeudivedes
rulasaaiauaziilas mImugumsduasiiion

Principles of hearing. Measurement units and levels. Human response to noise.
Nature of sounds and noise control. Instrumentations for noise measurement. Room acoustics.

Sound propagation through structures and outdoors. Vibration control.

627 640 nQufuEsuaznIsIln e 3(3-0-6)
(Information Theory and Coding)
ngeivnas anuandulasioulngl wuudiasstesdyayii AnugYesdyy i Naud
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Information theory. Probability and entropy. Channel models. Channel capacity.
Rate distortion theory. Fundamentals of channel coding. Error-correcting codes. Cyclic codes.
Hamming codes. Reed-Solomon codes. Convolutional codes. Viterbi algorithm. Trellis modulation.

Low-density parity-check (LDPC) codes. Turbo codes. Other modern codes.

627 641 msFeansrulendaniues 3(3-0-6)

(Optical Fiber Communication)

nsuwsnszaeluloumuiuas drudsznavassanslonna n19NI2AY NISENLREDILUD
n3inA1 uwrasiidauas Mueglan FRTIITU @UAITENTI NITUDNLANNINNTILAZNIODY MNITAUAA
dyausuniu fsunas anulinagananadn seuulalduisuy aussaugszuy i%ﬁUULLazmﬂﬁﬂ%uq\‘l‘UENmi
deansieanglontn

Propagation in optical fibers. Optical components. Dispersion. Birefringence.
Measurements. Optical sources. Modulators. Detectors. Rate equations. Direct and indirect
modulation. Equivalent circuits. Noise. Optical receivers. Sensitivity and dynamic range. Coherent

systems. System performance. Advanced systems and techniques of optical fiber communication.
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627 642 3AINIIUAWDINA 3(3-0-6)

(Antenna Engineering)

ninn1sosduuas A1 TsLaIE01NA SEUUNTWNSNIYERAY Tors
#1500 UN VTR ag0IMALUUENELAZHANTENUVBINTABNTIA liduyTel @189 AU BLNESII8S
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Basic principles and definitions of antenna engineering. Radiation systems. Practical
considerations. Wire antenna and impacts of imperfect ground. Aperture antennas. Waveguide.

Horn and reflector types. Selected topics in antenna engineering theory and design.

627 650 N1390NLUVI9DTIULBULADN 3(3-0-6)

(Analog Integrated Circuits Design)

welulafnswdniensnu wesmuiugulumaluladtiad fuea uwagluduea gunsal
LL@ﬂﬁWéﬂL%ﬁ]gU 19asdeuresE sy UULEUY ADNLAZATTA 2993nTRIANR LULLOUZEeN ooaTaaLnes
dyausunuluasrunazisnsandyyusuniu

Integrated circuit fabrication technology. Basic integrated circuits in BJT, CMOS and
BICMOS technologies. Active building blocks. Interface circuits in analog and digital systems. Analog
filters. Oscillators. Noise in integrated circuits and noise reduction methods.

627 651 msaanuuuwasnsaa%’uga 3(3-0-6)

(Advanced Filter Design)

Formunreesasnseartunouniseanwuy Medudielew nsanauaznisudan
SuoAuaud nguinsUszinavenasnses vdninawiniseenuuUmeA T aEetesigauarsiuSeuiian
1ASIVILULUVABINDSA TATIUIUUUULAALADI LAaTLARTIY N1T9DNLUUINRTNTBIMULLBATIN Aull NS
Joundu 2vswmienidass

Filter specifications and design processes. Transfer functions. Reactance scaling and
transformation. Filter approximation theory. Least mean square and maximally flat design criteria.
Two-port networks. Ladder and lattice networks. Active filter designs. Sensitivity. Feedback.

Simulated inductance circuits.

627 652 msaammusxuuﬁ%ﬁasﬁuga 3(3-0-6)

(Advanced Digital System Design)

andnenssuszuuddvia mhenssnelavadin Wunedeoya MUTEINaNa N150BNKUULUY
Seutu ssuutameludu mssenuuuiionsmeaeuls msduasedszuunata n1slnseilssansam
YBITEUUAIE MIUssenalda Wteddeludagiu

Digital system architecture. Arithmetic logic units. Datapaths. Processors. Hierarchical
design.  On-chip bus systems. Design for testability. Digital system synthesis. Digital system

performance analysis. Applications. Current research topics.
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627 660 srUvaNaInasfiuaznsUszend g 3(3-0-6)
(Embedded Systems and Applications)

Y

aondnenssuvesssuvanasnailei a15auasilein winsUszaanalleda  YendlIsiedn
SYUULIANTSE NTBNLUUINATBIANNSaTinddusussuvaNanailesn nsesniuusnsanlssiiugeniugg
waznsUsEendly

Embedded system architecture. Embedded hardware. Embedded processors.
Embedded software. Real-time system. Electronic circuits design for embedded systems.

Hardware/software codesign and applications.

627 661 33UUREAIUULIATRSS 3(3-0-6)

(Real-time Embedded Systems)

anlinensaulalasreulnsians lo/le waregunsalsewis nsideuserule/le szuuUjln
LUULANT3 Heulotafunuunansss NOBANITINNMUANIT 52 08UTTNITRBNRUUILUULUULIAIDIY N3
WALLONALITEIAILUULIA1939 NIdiANE

Microcontroller architecture. I/O and peripheral devices. I/O interfacing. Real-time
operating systems. Real-time constraints. Scheduling theory. Real-time system design methodology.
Real-time embedded software development. Case studies.

627 662 Aanvusuituge 3(3-0-6)
(Advanced Robotics)
pdnnsiugIuvemusudiadeuil saumansvausufiadoudl ns¥ud nasrysiumis
YesfusuAAAouT MINnausuLaznsthme Jygszivsdmiviusudindeud wideddelutagdu
Fundamental principles of autonomous mobile robots. Mobile robot kinematics.
Perception. Mobile robot localization. Planning and navigation. Artificial intelligence for

autonomous mobile robots. Current research topics.

627 670 \n3nsdnsnalvifiuaznisduindou 3(3-0-6)
(Electrical Machines and Drives)
ndnnsidesureasasulasiuidslunistuindeundosdnanalaiin nsauaunis

wUsidsuanansaseureuamesini misﬁ'uLﬂﬁauuaLmaﬂWﬂﬂﬂizLLamaﬁwmimU@mgmw\la LAEI99I

wasuuuaindluun nsfundounaimesinienivheszfunsdulniihfvnanamnnes nsmuauids

Nuady wagn1sPIVANKULANANS Mé’ﬂm'ﬁﬁffumﬁlauual,ma%mﬁmﬁﬁaEJm'im‘UQuLL‘UULaﬂLma%

Basic principles of power converters in electrical machine drives. Variable speed
control of electric motors. Motor drives using phase-control, and switch mode converters.

Induction motor drives using stator voltage control, slip power control, and scalar control.

Principles of vector controlled induction motor drives.
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627 671 msm‘uq&lLL‘U‘ULaﬂma%uaswaﬁ'mmms%’uLﬂgauuama‘fnimaaﬁu 3(3-0-6)
(Vector Control and Dynamics of AC Motor Drives)
msfundeutemesnszuaasuiloniu wuusiass i way A veuasasdnslimieni

wazdelAsia WUUd1809 A waz A1 vedRRUIESIMEIAAlYRnaan NTIATIZRINAE SR UTEY
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20U

Introduction to ac motor drives. D and Q modeling of induction and synchronous
machines. D and Q modeling of solid-state converters. Complex vector analysis of induction
machines. Principles and dynamic response vector control and field orientation. Dynamic response
of power converters. Parameter sensitivity and saturation effects in indirect field orientation. Field

weakening operation.

627 672 FEUUNANIUNARNY 3(3-0-6)

(Renewable Energy Systems)
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Electric energy resources from solar, biomass, wind and ocean waves. Geothermal
energy. Energy Conversion and interface techniques to electricity systems. Environmental design of

renewable energy systems. Current developments.

627 680 adinAanstugedmiuiansalwiuazaeufiames 3(3-0-6)
(Advanced Mathematics for Electrical and Computer Engineering)
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Mathematics for solving engineering problems. Ordinary differential equations.
Partial differential equations. Laplace transform and time domain solution. Integral equations.
Matrices. Vector differential and integral calculus. Complex variables and functions. Differentiation

and integration of complex functions.

627 681 nsdlneituneuituarsndeuitidsiuas 3(3-0-6)
(Algorithm Analysis and Numerical Methods)
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Analysis and design of algorithms for sorting, searching and random methods. NP-
completeness problems. Foundations of numerical methods. Solving non-linear equations. Solving
systems of linear equations. Polynomial interpolation. Numerical differentiation and integration.

Numerical solutions of ordinary differential equations.

627 682 WA En 3(3-0-6)
(Optimization Methods)
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Mathematical ~ foundations.  Unconstrained  optimization.  Single  variable
minimization. Gradient methods. Newton’s method. Least square method. Linear programming.

Nonlinear constrained optimization.

627 683 FasAnranzduianssuluiiuazaeuiomes 1 3(3-0-6)
(Selected Topics in Electrical and Computer Engineering )
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Currently interesting topics and recent developments in the field of electrical and

computer engineering.

627 684 FasAnanizduianssaluiuazreufianes 2 3(3-0-6)
(Selected Topics in Electrical and Computer Engineering II)
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Lidfusiedn 627 683 Besdmaneiuimnssulifiuasaeuinmes 1
Currently interesting topics and recent developments in the field of electrical and

computer engineering, of which the content is not overlapping with that of the course 627 683

Selected Topics in Electrical and Computer Engineering |.

627 690 s2iauit e Aanssulniiuazaauines 3(3-0-6)

(Research Methodology in Electrical and Computer Engineering)
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Systematic approach in conducting research. Research topic formulation. Literature
review. Research design. Research proposal writing. Experimental design. Data collection and
analysis by qualitative and quantitative approaches. Research report writing. Presentation

technigues and research findings dissemination.
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627 692 funumadaanssulninazaeunanes 1(1-0-2)
(Seminar in Electrical and Computer Engineering)
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Reading and comprehending articles on interesting topics in the field of electrical
and computer engineering. Presentation of the articles to a meeting consisting of faculty members
and students registering for this course. Submitting a presented article within the due date.

627 693 Inetinus RANguWin 36 wlwnn
(Thesis)
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Research in the field of electrical and computer engineering under the supervision

of an advisor for students enrolling in Plan A-1.

627 694 Ingtwus faneuwin 15 nulenn
(Thesis)
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Research in the field of electrical and computer engineering under the supervision

of an advisor for students enrolling in Plan A-2.

627 703 AsUsEINaRAIRYALAINA 3(3-0-6)
(Digital Video Processing)
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Basic principles of digital video processing. Video sampling and rate conversion.
Two-dimensional motion estimation. Video segmentation. Video coding fundamentals: binary

coding, quantization, transform coding, and video compression standards.
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627 716 n13331uuUgy 3(3-0-6)

(Pattern Recognition)
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Pattern recognition systems and applications. Bayes decision theory. Principal
feature discovery and selection. Classifiers. Clustering algorithms. Supervised and unsupervised

learning.

627 732 dianinsozpafnnIuaRYes 3(3-0-6)

(Electroacoustic Transducers)
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Theory and design of electroacoustic transducers: acoustic terminology and basic
knowledge, wave equation and solution, electro-mechano-acoustical circuits, microphones,
loudspeakers, and linear transducers with reciprocal electroacoustic capabilities. Electroacoustic
transducers for the state-of-the-art wireless communication system.
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