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WHLANSANEN FUTR 1 WAL SANEY TUTT 2
AMAMSANET 3 (Summer) aAMsAnENR 3 (Summer)
BME 101  WWEUNAINTNIAINIIN 1(0-3-3) | BME206 Winmziugnuiaans 1(0-3-2)
Tanngunned Tansunnel 1 |
RSU xxx  wnasgnAnsnviall 3(3-0-6) | RSU xxx ﬁmmﬁmﬁﬂmﬁﬁﬂ 3(3-0-6)
RSU xxx  visiasamnaAnssialal 2(1-2-3) | RSUxxx  unamat@nsviall 3(3-0-6)
RSU xxx  sisiasan@nsiiall 1(0-2-1) Total 7 Credit
Total 8 Credit | nAmMsANEN# 1 |
AMAMSANET 1 BME 205 n19e@nukLULATasNadn 2(1-3-4)
BME 103 #8NN19NINAAINITNIA 3(2-3-6) AyoynnunedTIamen
F9aNNeIN el 1 BME 212 uauzaandlannsating 3(2-3-6)
CHM 117 mﬁﬁuﬁmz@mé’u 3(2-3-6) Fansunnsd
AAINITINITWINNET BME 207 3@a3AINgsndanw 3(2-3-6)
MAT 114 ADIRANERTAIMSLUAAINTTN  3(3-0-6) | BME 208 @&lfduiLarqangsu 3(3-0-6)
Tannsunng 1 Tannsunng
PHY 138 WAndd1miu 3(2-3-6) | BME 214 faviaaiannsaiind 3(2-3-6)
AAANIINTINTUNANE 1 NRAINTINTINTUANE
RSU xxx Mmmﬁmﬁﬂmﬁqiﬂ 3(3-0-6) | BME 221 n13AALENANUINILAY 3(2-3-6)
RSU xxx Mufm’ism?mmﬁﬂﬂ 3(3-0-6) nadeuldsunsy
RSU xxx  viuaaan@nssialy 3(3-0-6) Total 17 Credit
Total 21 Credit | mamsAnEd 2
MAMSANET 2 BME 215 lulpspaulnsaiaasuay 3(2-3-6)
GEN 233 @auuUUidINgss 2(1-3-4) N3auLAasNa
Fannsunneg BME 217 M1se@nuuiuazaing 1(0-3-2)
MAT 115  AIRANARSANUTLAAINTTN  3(3-0-6) LAzRINaLNNTLLLAANA
Fn1gunns 2 BME 352 qunsaffufnisdonisunnd  3(2-3-6)
PHY 139 W@&nddv3Lamangsn 3(2-3-6) Graenigs 1)
Fn17unns 2 BME 216  SYULAYTLANLAZIULIUA 3(2-3-6)
BME 102 weilung@nduas 3(2-3-6) NNITLANE
NTINABINNNAAART BME 218 svuuLazdyoyio 3(2-3-6)
BME 104 &NN1INIGRAINTINURS 3(3-0-6) mﬁqmmwmﬂ'l
$eNNINYE 2 RSU xxx Mmmﬁmﬁﬂmﬁﬂﬂ 3(3-0-6)
BME 111 fugiussaginiln 3(2-3-6) | RSUxxx wuwapiz1Anwvialyl 3(3-0-6)
warginsniaiannseiind Total 19 Credit
dmsiAdnssNTansuIne
RSU xxx  #aaasnAnsyiall 3(3-0-6)

Total 20 Credit
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BHUNTSANET YUUN 3

AAMSANEN 3 (Summer)

BME 303 nsHnyinwedlfjrifnugiu 1(0-3-2)
NIAINIINTINTINET
BME 390 ngsuifeiuaziney 3(3-0-6)

g sznaunsmesmuidAanasH@answnng
Total 4 Credit
NAMSANEIN 1

BME 320 3sUUA13AUNALINNENLNG  3(2-3-6)
PraTNeARNAIADT
wazn1zanniIgudeya

BME 321 sumesifintesassnauay 3(2-3-6)
nstlszensildanu
NIAINTINTINTTUNNET

BME 323 nMsWmunssuunisnne 3(2-3-6)
LEEHH

BME 324 msawnszvidayawuwinlug  2(1-3-4)
NNNTWANE

BME 421 waluladigduuea 3(2-3-6)
AHLTILA3a (RTABNLET 2)

BME 328 ileynynulseAmgnisnisunng  3(2-3-6)

Total 17 Credit
nMAMSANIN 2
BME 330 wialulatigunani@anisunmnd 12(1-3-6)

BME 332 walulatigiineni 2(1-3-6)
Tanngunmne 2

BME 335 3pi9n93uN13Lngeinem 3(2-3-6)
wraaiiaunmel

BME 336 aAanssulsane1ung 2(2-0-4)

BME 319 nstlszanadynyininin 3(2-3-6)
NNNFWANE

BME 334 35LUN13AFNATWNNNNTUNNES(2-3-6)

BME 497 TAsaanui_gaAangss 1(0-3-2)
Tannsupmne 1

Total 16 Credit

LHUN1SANEN TUUN 4

AAMSANENT 3 (Summer)

BME 498  TA3991134983A9N99:T21(0-3-2)

NNgUNNE 2

ATNTWAN 1 (HadRae) 3(2-3-6)
Total 4 Credit

BME xxx

NAMSANEN 1

BME 499  TASMSNUISEAAINTTN 1(0-3-2)
Fan17uwnns 3
BME 347 n199AN130AINNI9AINTIH 3(3-0-6)

Fan17unnel (adniaan 2)
Total 4 Credit
MAMsANER 2
BME 495  Elnanuddanssndn
nAguwne

1(0-35-18)

Total 1 Credit
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KANgOSIAINSSNAAOSUNUNN  aW1381IAINSSUEINISIWNG
(KAangnsUSUUSY W.A.2568)

CHM 117 mﬁﬁugwﬁw%’uﬁmns%mmwwﬁ 3(2-3-6)
(Basic Chemistry for Biomedical Engineers)
nouevaentazinsaivgianaseuetazaen tuiana leasu WusviAiiuas

L39AenATEMINNTHIANS AAN3 TUAD LB T mwilﬁmﬁ’uLﬁ'mﬁumﬁﬂmma?‘quéwmﬁﬂ

dsngnisniniaei Uisenail deunnansduiusaestfisaal antRresansazansuas

NIFTENANIAYANE ERPINITiALA TN AauAanfresljisen Haaunaa-wa Ujisenaziiu

ansazanedianiaglas Uisesnand iadianfinuaznisiansew Magﬁqﬁsfuﬁugﬁummmﬁuﬁﬁ

1Aun weanagad nsaANSLAN TAN WANeT SaRLER LazALAY

Atomic theory and electronic structure of atoms, molecules, ions, chemical bonds
and intermolecular forces, matter in a solid-state, Introduction to crystallography, crystal
structure, chemical phenomena, chemical reaction, stoichiometry of a chemical reaction,
properties of solutions and solution preparation, reaction rate and reaction kinetics, acid-base
definition, neutralization reactions, electrolyte solution, redox reaction, galvanic cell and
corrosion, the basic functional groups of organic substances include alcohols, carboxylic

acids, esters, aldehydes, and ketones.

GEN 233 18Ul ULIAINSTNTIMSUNNE 2(1-3-4)

(Biomedical Engineering Drawing)

N9 TEUAATLAZAIANET N9Ren neasinng AN Ma@iaunwanaaafinnaiin
LL@%ﬂ’]ﬁ‘ﬁﬁluﬂWWL@ﬁ@u@’]Nﬁa ﬂﬁﬂﬁsﬂu”lﬂLL@‘éﬁﬂ’]ﬁ‘ﬁﬁﬁuﬂﬂ‘)’]&lﬂ@?@Lﬂidﬂl‘ﬂu ﬂ’ﬁ‘ﬁﬂuﬂ’]W[ﬁfﬂ
ﬂ?W“ﬁ’JHLL@%LLBjuﬂ?ﬁl mu%umwmﬁmefﬁmﬂm ﬂ?ﬁ‘LLﬂﬂ%MLL@%ﬂ’]Wﬂﬁ‘xﬂ@U ﬁuﬁmmﬂ%
ARNWAAR ST UL LULAZINARLL 3 5

Orthographic projection; orthographic drawing and pictorial drawing; dimen-
sioning and tolerance labelling; object sectioning drawing; auxiliary view drawing; freehand

sketching; detail and assembly drawings; basic computer-assisted drawing and 3D drawing.
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MAT 114  AMAANRASAIUSUIAINSTNTIMTUANE 1 3(3-0-6)

(Biomedical Engineering Mathematics |)

Waridusinulanaauarayius fefdunanasoulsuazayiustas INsIALURLAY

= 1 dl dl o 1y o o [ o

LEIRALIEIY NTUN mwmmmw@mmﬁmmmmﬂummqﬂm UsRusuaznIsulasantanasauuy
ARRANaRSLAaTaNNaTeeYius wuRnuraadanadululloynilsrhing

Single variable function and derivative; multivariable function and partialderiv-
ative; gradient and hessian; unconstrained optimization; integral and Laplace transform;

mathematical modelling and differential equation; calculus concept in artificial intelligence.

MAT 115  AMAANRASAINSUIAINGTNTIMTUANE 2 3(3-0-6)

(Biomedical Engineering Mathematics Il)

SAN83 1 TFRLATLAZNNTANUINNANEAERT N1suiann1sldidady szuy
ANNITIAY WBTHIDINNADTULATINVENE miﬂﬁ‘::mmmﬁqﬁ%ﬁﬂﬁmmﬁaﬂﬁ@m PEQREYGN
Faiad LTy Sas AALLAZAYNTH NIsLiagyFes m?mmﬁmmmuﬁ'qmiumq
FFaNgsuLarn1zAILAN TsunsndFagn1eatineans

Numerical algorithm and scientific computing; solution to nonlinear equation;
system of linear equations; vector and matrix norms; least square approximation; numerical
methods for initial value problem; sequence and series; Fourier transform; engineering

optimization and optimal control; mathematical software.

PHY 138 WAnd@1usuAAINssNTIMSUANS 1 3(2-3-6)

(Biomedical Engineering Physics 1)

‘Vl‘li'JEILL@%ﬂ’]ﬁ"ﬁﬂVﬁ\‘]ﬂ’Wﬂﬂ’]WLL@%%fm’]‘W ﬁmmﬁmmmm? uﬁnmaﬁuﬁmmﬁm
NAANEAT 11U WAWIIU NNAIRAZTHLNUAN @:u@@meﬁﬂma‘ﬁugmwﬁmaﬁmmmmﬁmmm
antiRANEavguIasing uannisnamansaedlua njresfitmaainieutazngreanesiule
wAng waznsszgne ldnisiAanssudonsinme

Physical and biological units and measurements. Vector algebra. Basic principles
of mechanics: work, energy, force, and momentum. Equilibrium and basic principles of
engineering statics. Elastic properties of objects. Principles of fluid Mechanics. Gas law, heat

and thermodynamics including biomedical engineering applications.
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PHY 139  WRnA@1usSUAAINTsNTIMIUNNE 2 3(2-3-6)
(Biomedical Engineering Physics II)
Wandaasliiradnlufinszuawazliin@anw Wandaasudmanluin waznng

ﬂa‘zﬂﬂfﬁﬂfﬁmﬁmﬂﬁu%qmiuwmﬁﬂ'@ﬂzﬁ“mmmiﬁlq[?Tfniw Wandvasaianinannaznauanomes

Nanduesnduuazdes Nandvesdaniigas Handuesnauudmdnlniin Mirueans fandues

AILAZNITNILI ﬁuﬁﬁumﬁuﬁu%m{ Wandaavarnen Nanduavamasuazidnaisd Wand

sasfloindes Nanduearseaduensle uarsadmand
Physics of electrostatic, electrodynamics and bioelectricity. Physics of electro-

magnetism and applications in biomedical engineering. Physics of semiconductors, physics
of electrodes and transducers. Physics of waves and sound; physics of ultrasound. Physics
of electromagnetic waves; optics, physics of the eye and vision. Basic quantum physics,
and atomic physics: Physics of laser and x-ray.Nuclear physics: Physics of MRI machines

and radiation physics.

2) Agrgn 84 NUENA
. 21 EN-19AY 78 WU2LNA
BME 101  WWsUN N INIAINTSNTIMSANE 1(0-3-2)

(Introduction to Biomedical Engineering)

UszdPuazannuflusnaesdaanssndanisunne wusiifefuawinannisses
AAangsNTonIsuUNaLarNIsLlsye e ldnL MANNIINNNaAaRSTIaN U JanTn gL
Srnnsmiradiazileife efuzifien gﬂﬂimﬁqmmmmﬁmm‘iumﬁﬁuvj UIANIINANTALLN A
TINTUNNIUATATNIN FAINTINARTIN mm;ﬁmzﬁﬂmﬁuﬂmﬁlmﬁuLm?:mﬁ@zﬁwﬁ*umm%ﬂq
LLuu&i’mmmmﬂuﬁqL[ﬁl@ﬁL@zLL@uﬁwauﬁﬁwL‘ﬂu@i’wﬁmLLﬁ”LﬂJﬁtymmﬁmmiu%qmmwm’
ATUBIIN AFELHTIN LAYATTUNLITUIURNTNTAINSTAINTUWNWNE

The History and Evolution of Biomedical Engineering: An introduction to the
interdisciplinary scope of biomedical engineering and its applications. Biomechanics Princi-
ples: Understanding the mechanical aspects of biological systems. Biomaterials: Exploring
materials designed for medical use. Tissue and cellular nngineering: Innovations in cell and
tissue manipulation. Prosthetics: The development and application of artificial organs and

limbs. Biomedical Devices: Engineering and application of medical devices. Rehabilitation
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engineering: Technologies and methods for restoring function. Health informatics and medical
information innovations: Advances in information technology for healthcare. Clinical
engineering: Applying engineering principles to clinical settings. Fundamental knowledge and
skills: The use of computer modeling tools and animation for solving biomedical engineering
problems. Ethics, professionalism, and code of conduct in biomedical engineering: Ethical

and professional standards in the field.

BME 102  nadlungandiazmsananinienasans 3(2-3-6)

(Thermo fluids and Mechanics Modelling)

narnansueslva AuanRzetesiua aunsnisluauuuseiios sluuunisiva
nnsnszaaanusuluaaslva mnusulalnsaunsin nsluasawasivaluszuuvia nslvauuy
gunasi Anvtinreaadlug 1SR Nsuns nnsaadluda nisgaraaallagruINA
22ULNNTIVAREUIAUARA ANNAWARALAZNNTIA NMadTasTiila HasAuARLINLAZAINM
AUAL AINFDULATGUUNN N13EENAINFRY N9TEN8RalAAIINTDY nswaaumany
NI173oLE mﬂmﬁﬁmidwmmm%@u ‘W@ﬂ’mM§ﬂ@ﬂﬁﬂﬂ°ﬁLL@zﬂﬁﬂﬂW?LW@ﬂN1ﬂuﬁﬁﬂ®rﬁuﬁﬁu
Jpdnsmasinauacle dpansianuiu wuuaaesnsiuatedivalagldnisauandaamaiia
IludBamus nsAupudniusssudnsidanduannuatadaallsunsuaaufiomasiias
nstlszene L lun AN sudan sunnel

Fluid mechanics: fluid properties, continuous flow equations, flow patterns, pres-
sure distribution in fluids. hydrostatic pressure, fluid flow in pipe systems, uniform flow ,fluid
viscosity, surface tension, diffusion, osmosis,vacuum suction of liquids, blood circulation
system, blood pressure and measurement and power of the heart, positive pressure and
negative pressure rooms . Heat and temperature:heat transfer, thermal expansion, phase
change and evaporation flow with heat transfer. Dynamic of gas and thermodynamic: gas
and vapor power cycles, refrigeration cycle. Flow modeling using finite element calculations.
Calculating relationships between various physics using computer programs and their ap-

plications in biomedical engineering.
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BME 103  MANMSNIIAINTTNUDITWMEN Y1 1 3(2-3-6)
(Engineering Principles of the Human Body )
Tmm%’wLL@zm@Vfwﬂu‘ﬁuﬁmmmaf'%‘m'muwﬂffmwﬁuﬁuﬂm‘zma?ﬁwmmm

sruundanife LAZNITANUBINYETLLILILIsYAN anauay]adunas svuLtlszandnTud® svuy

ivla vaasaeaLazilan sTULRIMIN srULtRsa1Y? sruLdUnne sruusaN1Evia(aafiuw)
wazsrULALTUSuazAuAnUNATMLLeE T8 T LA NG Tmﬂmimmmummiﬁugm
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Basic structure and function of the human body, relationships and function of the

human musculoskeletal system, nervous system, brain and spinal cord, autonomic nervous

system, cardiovascular, pulmonary system, integumentary system,digestive system, excretory
system, endocrine system, reproductive system and common disorders of such systems by

combining basic knowledge of anatomy, histology, physiology and pathophysiology.

BME 104 MANMSNIIAINTTNURITWMEANY1E 2 3(3-0-6)
(Engineering Principles of the Human Body II)
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Basic principles of cell and molecular biology; Fundamental of cell structure
and function, including cell interactions, growth, transformation, and apoptosis. Human
physiology at the molecular level: Understanding the body’s operations through molecular
studies. Biomolecules and their metabolism: The processes involving biomolecules and
their metabolic pathways. Molecular changes in health and disease: How molecular levels
alter in normal and pathological states. Synthesis of DNA, RNA, and proteins: An overview
of the genetic materials’ synthesis and the basics of gene expression regulation. Biomedical
engineering and interdisciplinary approaches for biochemical quantification: Techniques in
biomedical engineering and interdisciplinary fields for measuring biochemical substances.
Clinical methods for sisease prevention and immune response measurement: Strategies in

clinical practice for disease prevention and assessing immune responses.
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BME 111 ﬁugﬁuqq@mmqﬂnizﬁﬁtgnm'aﬁné 3(2-3-6)
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(Basic Circuits and Electronic Devices for Biomedical Engineering)
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Principle of basic theory, calculation, simulation and analysis of electrical circuits;

electrical circuit analysis, including Ohm’s law, node analysis, mesh analysis, star-delta
circuit conversion, Thevinin and Norton theorem, and superposition theorem; basic principles
of electrical machine in biomedical engineering; power and load analysis, 1-phase and
3-phase electrical systems; principles of semiconductor devices, characteristics of diodes,

transistors, BJC and FET; Circuit simulation with computer program.

BME 205 mMsaankUULATasladInd i unINassanen 2(1-3-4)

(Design of Instruments for Measuring Physiological Signals)
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Principles of physiological signals and measurements; block diagram design and
analog medical devices prototyping; basic medical equipment functionality and electrical
safety testing; body temperature measuring devices, blood pressure monitor, electrocardio-
gram monitor, heart rate monitor, respiratory rate measuring device, electronic stethoscope

and other basic physiological signal measuring instruments.
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BME 206 ﬁnu:ﬁugﬁuﬁmnﬁqmmwwé 1 1(0-3-2)

(Basic Skills of a Biomedical Engineer )
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Basic skills for biomedical electronics: Introduction to medical devices and
health care technology in the analog and digital era. Basics of coding and using computer
programs for biomedical electronics. Basic equipment usage skills for biomedical electronics
work include the use of measuring tools and tools for soldering, drilling, cutting, filing and

other related matters.

BME 207 3&A3AINSTNTININ 3(3-0-6)
(Bioengineering Materials)
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The basic structure and types of engineering materials, mechanical properties,
elasticity, thermal properties, crystallinity, fracture mechanics, and analysis of stress and
stress. phase diagrams, heat treatment process, viscoelastic materials, rheology, metallic and
alloys materials, polymers, ceramics, composite materials; biomaterials and biocompatibility;

applications, limitations, and utilization in biomedical fields.

BME 208 &DARIUSUAAINTTNTIMSTUANS 3(3-0-6)
(Statistics for Biomedical Engineering)
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Statistical methods for collecting data. Presentation and analysis of medical
and public health information. Calculation of vital statistics rates.Population estimation, vital
tables, and applications in medicine and public health. Probability distribution.Sampling
techniques.Sampling distribution.Estimation and hypothesis testing.One-way analysis of

variance.Correlation and linear regression analysis and non-parametric statistics.

BME 212 WAUSRANALANNTARNATIMSLANS 3(2-3-6)
(Analog Biomedical Electronics)
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Basic principles of medical electrodes and medical transducers; basic medical

circuitdesign; Op-amp and integrated circuits; analyzing the correctness of circuits designed

with computer programs; signal generator circuit, amplifier circuits, differential amplifier circuit,
and Instrument amplifier circuit; calculation of the common mode rejection ratio, frequency
response, signal-to-noise ratio; filter circuits; voltage comparator circuit, current to voltage
circuit, voltage to electric current circuit, voltage to frequency converter circuit, and frequency
to voltage converter circuit; electrical isolation circuit; electrical hazard, safety and protection
from electrical hazards of medical devices; using computer programs to design and analyze

basic biomedical electronic circuits.
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BME 214 AANadannsaindnisiAanssNaamsnne 3(2-3-6)

(Digital Electronics in Biomedical Engineering)
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Number system and codes; algebraic methods for the analysis and synthesis of
logic circuits; basic of Boolean algebraic methods, truth table, logic gate; switching circuits,
analysis of combinational logic circuits and application; simplification of switching functions;
modular combinational logic; encoders and decoders; multiplexerd and demultiplexers;
comparators; combinational circuit design with programmable logic devices; introduction
to sequential devices; analysis and synthesis of synchronous sequential circuits and asyn-
chronous sequential circuits; design and construction of sequential circuit, sequential circuits

with programmable logic devices and application in biomedical engineering.

BME 215 lulAsAaulnsatansuazmsauinasing 3(2-3-6)
(Microcontrollers and Interfacing)
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Microprocessor and microcontroller architectures; System hardware: CPU,
memory, data input and output units, interrupt, bus; Communication protocol on micropro-
cessors and microcontrollers; High level programming language to connect and command
microcontroller; Microcontroller experiments: sensors and display connection, medical signals
conversion from analog signals to digital signals, interfacing to computer systems and basic

medical control applications.
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BME 216 $UUAILANLATHULUANINMSUANE 3(2-3-6)

(Medical Control Systems and Robots)
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The concepts of control systems, including open-loop and closed-loop control
systems, system identification, mathematical modeling of engineering systems, state-space
modeling, time-domain and frequency-domain analysis, single-input single-output (SISO)
and multiple-input multiple-output (MIMO) systems, system stability, non-continuous-time
systems, control theory, PID control systems, basics of discrete event control systems,
simulation using computer software, microcontrollers, or programmable logic controllers,
application in designing control systems for medical robotics, and designing control systems

using application software for system design.

BME 217 mM9aantUULazd519tAsasiaunnsuuunana 1(0-3-2)
(Digital Medical Device Design and Construction)
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Applications of electronic circuits for measuring biological signals; conversion

of low frequency biomedical signals from analog signal to digital signal; converting and
interfacing biomedical signal from modules and electronic circuits into computer system;
computer based medical signal analysis; application software system design for medical

signal visualization.
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BME 218 szm.lLtmﬁ’mzyﬁmma%qmmwmﬁ 3(2-3-6)
(Biomedical Signal and Systems)
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Signal and system analysis in biomedical engineering application; continu-
ous-time and discrete-time signals; properties of signals; properties of system; Fourier series
and Fourier transform; Z transforms and signal sampling; difference and differential equa-
tions; block diagrams; system functions; poles and zeros; convolution; impulse responses
and frequency responses; time domain and frequency domain analysis of medical signals
including: electromyogram (EMG), electrooculogram (EOG), electroencephalogram (EEG)

electrocardiogram (ECG) and functional near infrared spectroscope (fNIRS).

BME 221 msAALaA uIniuarmstaauldswnsy 3(2-3-6)
(Computational Thinking and Coding)
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Computer programs for designing biomedical engineering diagrams. Drawing a
flowchart in system engineering. Programming techniques and program development, basic
computer programming language, computer language structures, operators, data acquisi-
tion and display, control statements, functions, pointers, and arrays. Structures and unions,

algorithm writing, and biomedical engineering applications.
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BME 303 ﬁnu:ﬁugm%mnﬁqmmwwé 2 1(0-3-2)
(Basic Skills of a Biomedical Engineer II)
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Basic skills for designing, developing and maintaining medical equipment and

health care technology: Basics of interactive design, medical innovation, 2D and 3D drawing

with computer programs, use of computer aided design in both 2D and 3D, visualization of
animation in 2D and 3D, creation of biomedical engineering animations, working principles
of 3D printers, and production of biomedical engineering items with 3D printers. Basic skills
for maintenance engineering in medical device and health care technology: Basic equipment
operating skills include the use of CNC lathes and other tools related to the maintenance and

repair of medical equipment and health care technology.

BME 319 msﬂizmmﬁyrgﬁmmwmqmsu,wwET 3(2-3-6)

(Medical Image Signal Processing)
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Principles of medical image; display of digital image; properties of colored light
and color vision; color system; image quality enhancement using spatial filter and frequency
domain filter; edge detection; 2D Fourier transform; image cross-sectioning using Fourier

transform and radon transform; image cross-sectioning using algorithmic algebraic models: alge-

braic reconstruction technique (ART) and simultaneous algebraic reconstruction technique
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(SART). Calculating quantitative image properties and creating 3D images from cross-sec-

tional medical images.

BME 320 SEUUANISAUVNALSINYILIA LASRANLADNNILADS 3(2-3-6)
WAEZMIIAMSFIUTDYS
(Hospital Information Systems Computer Networks and Database Management)
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Hospital and electronic health care facility concepts, fundamental principles of
computer communication networks, computer networks for medical devices, computer net-
working, and data communication. Database system knowledge management and database
administration. Network of roles in hospital information systems. Analyzing and designing
hospital information systems, connecting medical devices, and resolving issues regarding
medical data transmission. Standards and systems for storing and communicating medi-
cal information in health care facilities, including DICOM, RIS, PACS, HL7, EMR, computer
resource management, and data sources. Ethical and social consequences of information
systems. Relevant laws and standards concerning cyber and information systems in hospitals.
Cyber security network attacks and cybercrime. Network management steps and techniques

for network security.
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BME 321 %umaﬁﬁmmmiwﬁlaLmzmiﬂs:ﬂqnﬁlﬁiﬂu 3(2-3-6)
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(Internet of Things for Biomedical Engineering Applications)
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Introducing microprocessors, developing embedded systems for medical
innovation, and interfacing medical sensors. The internet of things protocol: Using internet
of things, platform services, fundamental principles of cloud computing, creating a cloud
storage system and connecting to the database. Developing a dashboard display application

using the 5G system to connect data.

BME 323 mMSWAIUISSLULUMSWANEAaRs s 3(2-3-6)

(Smart Medical Systems)
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Concepts of smart medical system development fundamentals of blockchain
technology, Fundamentals of pattern recognition and machine learning for the medical industry.
Fundamentals of decision support and medical expert systems. The principles of mobile
application development and their application in the development of information systems for

smart medical systems, smart medical system standard, and system integration.

BME 324 mMs3LtAs1EidayatuIn lugnieamsunne 2(1-3-4)
(Big Data Analytics in Medical)
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ANANBTUEANATY NIMTTIVENMTUN9TLAIITTdRYaNIaNITuNmng Laznistseynslddmiy
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Basic principles and tools for managing medical big data analysis, big data man-
agement, data mining, data preparation, data visualization, data selection, model selection,
programming language for big data, model evaluation, classification of key characteristics,

big data analytics standard and the application in medical.

BME 328  ifoyqynilssRngniamsunns 3(2-3-6)
(Medical Artificial Intelligence)
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Introduction to artificial neural networks: Types of Artificial Neural Networks,

principles of pattern recognition in artificial neural networks. Learning processes, algorithms,
and backpropagation algorithm. Principles of artificial intelligence technology: Problem solving, game
theory, knowledge representation, human and computer reasoning processes, reasoning
under uncertainty, human and computer learning, natural language processing, languages
and programming techniques for artificial intelligence. Artificial intelligence system design
and application of artificial intelligence in biomedical engineering work development.

BME 330 walulagiailnsaidamsunnd 1 2(1-3-4)
(Blomedlcal Equipment Technology )
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Basic principles of laboratories for medical analysis. Principles of central medical

gas supply system. Basic principles of medical monitoring and surveillance. Principles of



Rangsit University Bulletin 2025-2026
Jnuiaglrmnssugomsuwny College of Biomedical engineering

medicine, anatomy and physiology of human body systems, principles of biomedical
engineering, structural elements and block diagrams, principles of hardware and software

for medical devices for diagnosis and monitoring and medical devices for treatment.

BME 332 wnalulagialnsaidamsunnd 2 2(1-3-4)

(Biomedical Equipment Technology II)
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Basic principles of surgery, engineering, rehabilitation and physical therapy.
Principles of work and use of hospital sterile medical supplies and related equipment (CSSD).
Principles of medicine, anatomy, physiology and principles of biomedical engineering,
structure and block diagrams, principles of hardware and software, principles of operation,
specialized names and uses, characteristics, classification of medical devices related to

Surgery, engineering, rehabilitation and physical therapy.

BME 334  $2UUMSASINNAINNIIMSHANE 3(2-3-6)

(Medical Imaging Systems)
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Physics principles of medical imaging equipment; components, working princi-
ples, functions and engineering structures of medical devices in both hardware and software,

installation and assembly of the devices, operational methods, safety and risk factors in
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ultrasonic imaging, magnetic resonance imaging, conventional x-ray machines, digital x-ray
machines and computed tomography machines. Principles and imaging of nuclear medicine
equipment. Picture archiving and communication system (PACS). Radiation hazards and

radiation protection.

BME 335 3mneiumiﬁﬁqq%'nmmf'a"mﬁ'auwvné 3(2-3-6)

(Medical Devices Maintenance Engineering)
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Maintenance engineering concepts; importance, benefits of maintenance, life
cycle of medical products, deterioration, life cycle costs, types of maintenance, maintenance
information system, reliability engineering, maintenance system development, administration
and management of biomedical engineering and medical equipment maintenance. Principles
of testing, calibration and verification of medical devices; principles of metrology, standards
systems in biomedical engineering, principles of uncertainty assessment of medical device

calibration. Performing maintenance, testing, calibration and verification of medical equipment.

BME 336 2ANTTNIS9NENLA 2(2-0-4)
(Hospital Engineering)
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Fundamentals of basic clinical engineering, general standards and design of
various places and systems in hospitals, including wards, gas pipe systems, vacuum pipe
systems, electrical systems, bile and wastewater systems, logistics systems, safety systems,
biomedical waste management options. Smart hospital design principles; building systems
and basic facilities, outpatient and inpatient management system, intelligent systems for
diagnosing and treating patients, patient safety care system, clinical data linkage system,
medical equipment network system, mobile device system of the service recipient, identifica-
tion system, networking tools. Intelligent management system and threat prevention system.

Risk prevention and management of smart hospitals..

BME 390 ng]'izl,ﬁ'zmLmzﬁnmpj:ﬂi:n'aumsmarﬁ’mﬁmmsu%qmmwwé 3(3-0-6)
(Regulations and Entrepreneurial Skills in Biomedical Engineering)
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Laws, rules and regulations, as well as national and international quality standards
systems related to the development, production, certification and quality assurance of medical
devices and health care technologies.Basic knowledge about business models and business
model diagrams, entrepreneurship, startups, creating value in innovation, scientific communication
presentations, pitch presentations.Writing project proposals, financing and fundraising
proposals, including crowd funding.Registration of business as an individual or juristic
person according to commercial law, financial system and liquidity.Online transaction system:

Formats for doing business in the digital world, social platforms and advertising, professional

guidelines.Work guidelines and career paths related to biomedical engineering including

ethics related to the biomedical engineering profession.
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BME 495 TFnaudmanssudamswnng 1(0-35-18)

(Biomedical Engineering Training)
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Practice in the workplace as a temporary full-time employee of the workplace.
In positions that match the profession and suitable for the knowledge and ability of students
or practice entrepreneurship by creating their own business model in biomedical engineer-
ing for the success of applying, expanding, and extending the curriculum expectations in
practical situations, whether they be of a workplace setting, a project, or both, for 16-week
minimum of placement in compliance with the workplace’s mandatory terms, conditions,
and obligations, responsibility and commitment fulfillment for a particular role assigned by
the workplace, supervision and evaluation under a systematic follow-up process throughout
the course by both a certified cooperative education teacher and a cooperative education
coordinator from the workplace, an opportunity to enhance a student’s in-school learning
while developing greater awareness and understanding of the real world of work to develop
skills, knowledge, and attitudes needed to become a productive and satisfied member in a

work environment immediately after graduation.

BME 497 TASIIUIALIAINSTNTIMTUNANE 1 1(0-3-2)
(Biomedical Engineering Research Project )
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Basic knowledge about research and conducting research ethics projects on
human subjects;research and ethical principles for human research, selection of volun-
teers, determination of risk management for medical devices, identification of hazards and
dangerous conditions associated with medical devices that may put patients or medical
personnel at risk, measures safety within the tool or production process to control risks.
Concepts and steps for doing a research project; writing a research project report,process
for requesting certification for intellectual property, registration standards and commercial
product development processes and biomedical engineering research project administra-
tion and management techniques.Students must research questions based on the needs of
health care establishments, industrial plants, or communities. Study and analyze and create
research projects using knowledge and skills in biomedical engineering to solve problems.
Conduct research projects in groups or individually by designing methods, processes, tools
or workpieces and preparing a thesis report, chapter 1, computer model, and passing the

exam for presentation to the project committee.

BME 498 TASIIUIALIAINTTNTIMTUANE 2 1(0-3-2)
(Biomedical Engineering Research Project Il)
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Students proceed with the project by continuously developing it according to

the agreement specified in the proposal and in line with the subject BME497, Biomedical

Engineering Research Project 1, by studying, designing and developing it, as well as writing
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the dissertation Chapter 2 and the chapter3 and be able to pass the exam and present to

the project committee.

BME 499 TASI9IUIREAIAINTSNTIMSUNNE 3 1(0-3-2)
(Biomedical Engineering Research Project Ill)
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Students create a project that continues from the subject BME498, Biomedical

Engineering Research Project2, by developing a complete prototype project, conducting

tests according to relevant standards, as well as proceeding with the process of registering

intellectual property or publishing the results. The student must submit a complete dissertation

report and pass the defense examination by presenting it to the project committee.
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BME 347 mMSAAMSIASIMSIAINTSNTaMSwNNg 3(3-0-6)
(Biomedical Engineering Project Management)
M@“ﬂﬂﬂ@ﬁugmmmmﬁmmﬂmqmi L WUARAALAZANANAANLATFARaE N

TAgannImeinudAmINgsndan1sunne 09asanuaslazanis nszUauNIsAANIstATINITLATNNg

721N139 NN UTATINNS: fatiaatasanns / n39ndRUlsrasd n1sdAsvitsLniaAang : N9

AAITUIATNIIANNANNAFIU NN3ARY9LLsTanlATNTLATNNTIATILTAWY U NNITATIEI

ToynuazingilszasAlun1sdnnislasanig nsAnazianandeslasanig mﬁmmxﬁi@aﬂ@ﬁ'

9199 N129AN131ATINNT: NFFANITYTUINNTIATINIT: N1FAANITVBLLIALATINIT NFIANIT

MMUuAN131ATINNT N139ANT9AWYUIATINIT N199ANITAMININTATINIG N99ANIINTNENT

Thsanns nsdansn1sdeansisanis nsdannsnisdndedndnalnsanis nsaRNTENAIULS

druidnaadlasanis NaUNIIINTeRsINEIuN1saANIslAsINg fauntlsgaaugialunng

AAN13LATINNT: NMINUNW NTAARNNLATNIFUILIHUNA MATIANIINUUARNSNINATLATETNS

n31WNTALINIT NIINIUUATIAIMATNTLTENIDLA NNTALANALYI NNIT iszinsuanae

luanmuandenedlasenis mesanisaanu@es Wunisizeud nnednnisdoyayiuazdnynn



Rangsit University Bulletin 2025-2026
Jnuiaglrmnssugomsuwny College of Biomedical engineering

LATNIIAANITANININ LazNsTalasanisiaznisidaudanaadidauladouids Tasesunel
AnenislszensldlunisdanislassnislunisdAnssudianisunne

Fundamental principle of project management: Concepts, definitions and exam-
ple projects in biomedical engineering, the project life cycle. Project managment process
and identification project planning: Project indicators and project context analysis , project
analysis of assumptions,project budgeting and cost analysis,problem and objective analysis
in project management,project risk analysis,analysis of collected data.Project management:
Project integration management,project scope management, project schedule manage-
ment,project cost management,project quality management,project resource management,
project communications management,project procurement management, project stakeholder
management and logical frameworks in project management. The variables for success in
project management: Planning, monitoring and evaluation, network scheduling techniques,
project graphics, pricing and estimating,cost control, trade-off analysis in a project environ-
ment,risk management,learning curves,contract and contract management, quality manage-
ment,project closing and stakeholder engangement. Case study project for application of

project management in biomedical engineering.

BME 348 Afanssumaiin 3(3-0-6)
(Clinical Engineering)
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Management of medical devices in hospitals and/or health care facilities and
clinical engineering systems: managing the connection of medical device systems to hospi-
tal computer networks for the purpose of feedback and control,management of engineering
problems in hospitals: electrical systems, power quality, radiation protection,electromagnetic
interference and electromagnetic compatibility,ventilation system, infection, fire protection
system, medical gas system, telemedicine system, video conferencing and communication
systems, emergency management, managing medical device cyber security systems, man-
aging human error and medical device accidents. Fundamentals of clinical engineering:
organization management: technology assessment, quality standard system management,
planning and management of medicaldevices and healthcare technology throughout their
lifecycle, training, and maintenance,net present value analysis, technology replacement
planning, application and integration of information technology for managing medical devices

and health care technology. Morality, and ethics of clinical engineers.

BME 349 maifluidnaasgsnanazmsasnanamslus 3(3-0-6)

dusuddIngsndamaunns

(Entrepreneurship and New Venture Creation for Biomedical Engineering)
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Definition, roles and features of a business owner related to medical devices.
Analyze and evaluate various conditions, both internal and external organizations which con-
sisting of strengths, weaknesses opportunities, and threats for medical instrument business
and various legal conditions. Different approaches for establishing a new business; Oper-
ations and problems in the medical instrumentation busineses,the importance and process
of writing a business plan, guidelines for planning and developing sustainable of medical

instrumentation businesses.
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BME 351 msatasizibnlufaaaiuui 3(3-0-6)

(Finite Element Analysis)
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Introduction to finite element methodology, the proper method of finite element
used to determine the strain and stress at any point in the structure of objects with complex
geometry and texture of material, load, material properties, imposition of boundary conditions

and application of finite element analysis in biomedical engineering.

BME 352 ginsalsusmedamsunne 3(2-3-6)
(Biomedical Sensors)
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Basic principles of biomedical sensors: semiconductor sensors, mechanical sen-
sors, magnetic sensors, electromagnetic sensors, thermal sensors, chemical sensors, biological
sensors, integrated circuit sensors. Interfacing of sensors to biomedical instrumentation systems

for monitoring and control in biomedical engineering.

BME 353 ﬁugqu’%mmsmzuuﬂszmw 3(2-3-6)
(Principles of Neuroengineering)
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Central and peripheral nervous systems, basic neuroanatomy, neuron physiology,
and sensorimotor systems; cognitive neuroscience; nervous system disorders; brain imaging
modalities (BOLD, CT, EEG, PET, SPECT), neuromodulation devices (DBS, TMS, FES, MEG,
fNIRS); EEG experimentation and data analysis: experimental design, time domain techniques,
frequency domain techniques, signal classification; practical applications of brain signals in

biomedical engineering; and Brain Computer Interface and neuro prostheses.

BME 354 ammsu?‘\lyuv\luumai’ﬂmﬁﬂu 3(2-3-6)
(Rehabilitation Engineering and Artificial Organs)
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The principles of rehabilitation engineering. The application of engineering

principles and the human factors and market forces to design, develop, adapt, and apply
assistive technologies to problems confronted by individuals with disabilities. The assistive
technologies designed for a variety functional limitations - including mobility, communication,

hearing, vision, cognition, prosthetics and orthotics.

BME 355 4uauANIamMsunng 3(2-3-6)

(Medical Robotics)
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Biomechanical and neural control principles of locomotion in insects; application
of the principles in bio—inspired robot, such as, robots walking like animals; design principles
for embodied intelligence and bio — inspired computation including artificial neural network:

reinforcement learning and evolutionary computation.
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BME 356 mﬁLﬂiﬁzﬁﬁ'rynpmmammwwéﬁzugqLLaszﬁuLa%uﬁa 3(2-3-6)

(Advanced Medical Signal Processing and Machine Learning)
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Applications of medical signal processing; supervised learning theory for medical
signal processing, linear regression, logistic regression, Bayes’ theorem, Support Vector
Machine (SVM), decision tree, and random forest; unsupervised learning theory for medical
signal processing, K-means clustering, Principal Component Analysis (PCA), Independent
Component Analysis (ICA). Wavelet transform, continues wavelet transform (CWT), discrete
wavelet transform (DWT); Neural network, Convolution Neural Network (CNN), Recurrent

Neural Network (RNN), and Long-short term memory (LSTM).

BME 357 ﬁug'mmﬁmmzﬁmimmmﬁfmszuuﬂszmmmmum 3(2-3-6)

(Introduction to Neuromarketing)
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Principle of marketing, marketing psychology, consumer behavior: The functions
of the brain, attention & consciousness, sensory function; Sensory neuromarketing, emotions

& feelings, wanting & liking: Learning & memory: Neuroethics and consumer aberrations.

BME 380 m4ilsziiudnansiinnannnsinisiomsunng 3(2-3-6)
(Life Cycle Assessment of Biomedical Products)
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Role of healthcare organizations for climate change; the fundamentals of studying
greenhouse gas emissions, carbon footprint, and carbon credits; policies, measures, and
mechanisms for mitigating climate change; approaches for assessing and reducing green-
house gas emissions from various activities; principles of life cycle assessment of products;
defining the scope and designing the plan for life cycle assessment of medical products and
services; data collection and inventory compilation for the life cycle assessment of medical
products and services; assessment of environmental impacts in various dimensions of medical
products and services; interpretation and presentation of environmental impact data; case
studies on the life cycle assessment of medical products and services; practical training in

data analysis for environmental impact assessment using LCA software.

BME 383 @anaAdmsn19aasieiland 3(3-0-6)

(Biomechanics in Orthopedics)
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Mechanical behavior and properties of skeletal system including bone, cartilage,
tendons, ligaments, and joint systems; viscoelasticity of soft biological tissues; interfaces
between native tissues and orthopedics implants. Human body kinematics, force analysis of
joints, and simulation. Experimental, analytical methods and fundamental research in related

fields and clinical applications
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BME 387 mﬂmﬁ"\ﬁu"lﬁmﬁqmwLmzﬁug'\ﬁmnismﬁm% 3(3-0-6)

(Biocompatibility and Fundamental of Tissue Engineering)

N AULAN TN ML AZNNIABLAUBITBITWNNUFATAITAR HANTLNLIIBITAR
el LﬁlﬂLmztf':@L’é‘@ﬁﬁﬁiﬂfi@@Lﬁ'ﬂgﬂﬁﬂﬂ%ﬂuémm NANsTNUsTEYAULAZsYEZEND Tune
nsshdasganmaneiiddagnisinllldase nemeaeunisdiiulAnisdananuaziinsgiu
n1TNedaL ﬁﬂQﬂ??NLﬂﬂLéﬂLﬁ‘ﬂ\‘]ﬁu ﬂ’]ﬁ“ﬂ‘ﬂﬂLLUU?JﬂQﬂ?ﬁ‘NLﬂ@LgﬂVlﬂLLV]u ﬂ’\iVI@@‘ﬂ\‘]LL@%ﬁ‘:ﬁ/ﬂﬁu
ﬂ’]uﬁLﬁﬂQi@ﬂﬂNﬁmeﬂﬁNL‘f‘z‘ﬂLé‘ﬂ

Biological compatibility and the body response to material; effect of materials
to tissue and tissue to materials when used in the body; short term and long-term effect;
implementation of biomaterials from research into practical applications; biological compat-

ibility testing and standards. Introduction to tissue engineering; design of tissue engineered

replacements; experimental and fundamental research in tissue engineering.

BME 388 ﬁugmwaamaﬁqmw 3(3-0-6)

(Fundamentals of Biopolymers)
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Fundamentals of polymer, bioplastic, and biopolyester; introducation to poly-
hydroxyalkanoate; synthesis mechanism of microbial biopolymer; synthesized process of
biopolymer; extraction and purification of biopolymer from microbial cells; structure and
physical properties of biopolymer; biodegradation of biopolymer; biopolymer for biomedical

application; lab and experiment relating to biopolymer.

BME 409 #22aiLAENISIAINTSNTaMSwANg 3(3-0-6)
(Special Topics in Biomedical Engineering)
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Special topics in biomedical engineering fields used in various health care in-
dustries or research; a topic of interest or developing new technologies that have substantial

impact on biomedical engineering.

BME 420 m’ma‘j’ummqﬁﬁui’agaLmzizuums@LL@%’nmqmmw 3(3-0-6)
(Security for Healthcare Information and Systems)
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Basic security for medical information and medical systems, current applied

cryptography, cryptosystems, standards, laws, security layers, and hacking of operating

systems used for medical and healthcare.

BME 421 Alulag @5 uuhmAIANLTIuas 3(2-3-6)
(Reality Enhancement Technology)
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(Metaverse)

Reality enhancement technologies in biomedical applications including virtual
reality (VR), augmented reality (AR), and mixed reality (MR); computer programming for
implementing virtual reality (VR), augmented reality (AR), and mixed reality (MR) software

using virtual reality goggles and the metaverse.

BME 422 AMNRAIANINTIINE 3(2-3-6)

(Biological Intelligence)
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Introducing biological intelligence: Darwin’s theory of genes and chromosomes,
the basic model of evolutionary computing, genetic algorithms, selection methods, crosso-
ver, and mutation. Application of genetic algorithms in engineering genetic programming,

examples of applications of genetic algorithms in biomedical engineering.

BME 423 @n@ns8uNAMEnS 3(2-3-6)
(Bioinformatics)
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Study information search, database, and analysis of DNA, gene, and protein data.
Comparison of genes or proteins. Predicting protein secondary structure using programs
to analyze, classify, or group DNA. Fundamentals of program development with modern

techniques to efficiently separate or group DNA.

BME 424 masaamsmarlasunilasuazmasumuaaunalulad 3(3-0-6)
(Disruptive and Technology Transformation Management)
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History of disruptive and technology transformation, including: industrial revolution,
electricity and electronic revolution, communication and telecommunication revolution, major
breakthrough biomedical engineering; impacts of disruptive and technology transformation;

technology life cycle; disruptive and technology transformation management; identification

of tasks out of machine capabilities.
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BME 425 msaankuuljfunusnisimanssndamsmsunng 3(2-3-6)
(Interactive Design in Biomedical Engineering)
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Study and practice the basic principles and concepts of computer-user inter-

action, including designing graphical interactions, websites, and applications for medical.

Collecting user behavior data. Understand the basic theory of interaction system design,

display languages, methods for measuring user satisfaction and create various elements

of interactive media design by analyzing both artistic and technological aspects, aiming to

produce works that are user-friendly, aesthetically pleasing, engaging, and innovative.
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