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ANINIYIUIAY (Required Courses)
AUIAULERNIZEIVY
FWERY a3 Iuumiaein (Ussene-Ujia-Anedienuies)
433501  duuun 1 1(0-2-1)
(Seminar 1)
433502 duuun 2 2(0-4-2)
(Seminar II)
433503  pauNmeINIeAdila 3(3-0-6)
(Computer in Clinic)
433504  SARIIYIINTINITUNNE 3(3-0-6)
(Biomedical Ultrasound)
433505  NITUSTANAA QY IUNNNITLNNE 3(3-0-6)
(Medical Signal Processing)
433506  Wandvansunwng 3(3-0-6)
(Biomedical Physics)
433507 Anuimtmegunsalnisunme 3(3-0-6)

(Advance in Medical Instrumentation)

FYINYUNUS
SHE2YN I3 AUIUNULBNA
433500  INYUNUS 12

(Thesis)



wuInIvaen (Electives)

Avnden
FWERY Ho3un Iuundlein (Ussene-Ujia-Anedaeauies)
433508  MIRULAENNTAIU 3(3-0-6)
(Finance and Investment)
433509  N13IANISUGINIQUNTAINITNNE 3(3-0-6)
(Business Management in Medical Instrumentation)
433510  NSASININNINTUNNE 3(3-0-6)
(Medical Imaging)
433511 QUNInnnesad@nisunme 3(3-0-6)
(Medical Radiation Instrumentation)
433512 gunssivmnessuuiilauasviaeniiion 3(3-0-6)
(Cardiovascular Instrumentation)
433513 qﬂﬂizﬁwmsuwizmmLLazﬂaywuija 3(3-0-6)
(Neuromuscular Instrumentation)
433514 Bidnmseindtansunnddugs 3(3-0-6)
(Advance Biomedical Electronics)
433515  walulagansauman1eanisunng 3(3-0-6)
(Medical Information Technology)
433516  msaouiisuaseslonianisunme 3(3-0-6)
(Calibrations of Medical Instrumentations)
433520 iFeadnlanngmeiugunsainisunng 3(3-0-6)
(Selected Topics in Medical Instrumentation)
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(Seminar 1)
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(Biomedical Physics)
433507 AufImtmegunsalnsumeg 3(3-0-6)
(Advance in Medical Instrumentation)
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433503  pauimesn1endia 3(3-0-6)
(Computer in Clinic)
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A195U185183%1 (Course description)

433500

433501

433502

Anenfinus 12
(Thesis)

dsiuneu Ll

Prerequisite  : None

Unfnwagdenininerinuslaeyinsideuasiaunluidenineitesiuaunsainisunnd  aneld
N13AIUANYBIIATENUIN 1eme199etuRUANNI U IY MeN1TUTEYNATON TR
Each student is required to undertake an individual research in the field of medical

instrumentation under supervision of senior members of teaching staff.

dunun 1 1(0-2-1)
(Seminar 1)

dsAuneu Ll

Prerequisite  : None

MSANYT AUATIAINANTT UNATIY UNINTal Wagnanuddenettesdiugunsalnmsunmg vsegsna
gunsalmsunngd nelinsguainensdiniunaiv
Discussion of research articles and research journals related to medical instrumentation

under supervision of senior members of teaching staff.

fugun 2 2(0-4-2)
(Seminar 1)

IdaRunoY ¢ 434501 duuun 1

Prerequisite  : 434501 Seminar |

M3ANET AUATIAINENTT UNAIY UNINTal kagnaddeinettesiugunsalnsunme visegsna
gunsalinsunmdlutung@usazilomazdeniu neldin1sguaaine1asdiaiunuiv
Discussion of research articles and research journals related to advanced medical

instrumentation under supervision of senior members of teaching staff.



433503

433504

433505

433506

ADNNILABSNIIAGTA 3(3-0-6)
(Computer in Clinic)
JndsAuneuy il
Prerequisite  : None

g5auasuazgeIsTaNAS 0sRaNiNADS STUULAY STUUBUIWESUA AwinsuRames TUsuNTY
d15gUnanisunng mMadeusedyradinsunvdiundosmouiiomes nMshnTekasUsvana

o

dyaadinisunnd msdsdeyameediinszeslng msmuussuuNeliwesiieieneuiunes ssuy
Fudeyanenaiin Msdanisteyaniadindlsaeuiames a1saunATIIETN NI SUNNEULE UV A
Hardware and software of the computer system, LAN system, Internet system, Computer language,
Computer programming for medicine, Interface between biomedical signals and computer system,
Biomedical signal analysis and processing, Telemedicine, Clinical data base, Clinical information

management.

8aRT1TIATINITLNNE 3(3-0-6)
(Biomedical Ultrasound)
Jdesduneu o lud
Prerequisite  : None
AANTRA9Y mamﬁmﬁmmmﬁqﬂ Wi AAEY Msanneu NSRANGY NSANM NsEzyIou N3
nszids Bufuaudmades ufy  wdsiidaedudesniuigs maaenmdeedudsnnuiiges
WuuLe-aunY, Luud-aunu, wUURN-ERnY  Lazkuy neuilass MTINAUANYUAI resnAude
mudige  Sunsisvesadudesmuigeiifideanmuesame  mssanelwhoraudssnige
Properties of ultrasound waves (such as velocity, attenuation, absorption, refraction, reflection,
scattering and acoustic impedance), Ultrasound transducers, Ultrasound imaging (A-mode, B-mode, M-
mode and Doppler), Ultrasonic exposimetry and Acoustic measurements, Ultrasound-induced
bioeffects, Lithotripsy.

NTUTENIAEYQIUNINITUINE 3(3-0-6)
(Medical Signal Processing)

Adedunow - lud

Prerequisite  : None

o

nsUTEInadyIUAInea ﬂqmé’ﬂwmwaaafyzyml.aziwuLLUUhJ'ﬁiaLﬁawwnm nsudasises
wuulisiewies msuuawuen Tassadeinsesdyanuiines malanseenuuudinsesfiiinmevauesdy
Waduuuinianazlidnin ssuulszanananwiidnes

Digital Signal Processing, Discrete-Time Signals and Systems, Discrete Fourier Transform, z-

Transform and its application, Design of Digital Filters, Digital Image Processing.

Wanddansunne 3(3-0-6)
(Biomedical Physics)
deAunou - ludl
Prerequisite  : None

narmanivassrutlasensznuasndnile namansvesszuulnadsuvesmosivalusnane Lo
szuulvadewlaiin szuumela ssuuduane WWudu nsaunanaastasndnnulusane wuuiiaes
msemmialusnie nalnwunueddu nsunsuazniseealudarmiedinmuazideduasient ns
AnANLTOU kazn1TEINIUAINTEUlLTININY A MTIELAZNITNDUAUB LU

Mechanics of skeletal and muscular system, Circulatory system, Respiratory system,
Digestive system, Homeostasis, Mass transport systems in the human body, Metabolism,

Diffusion and osmosis, Heat transfer in the human body, Biological signals and response.



433507

433508

433509

ANUAITIMgUnIainIsLImeg 3(3-0-6)
(Advance in Medical Instrumentation)
Fwdsduneou o Lfl
Prerequisite  : None

numuniesleunngiidndunarfouldiunuaniuwetuia lsmeiwa  sudaiesUfuiingide
nansuwnd wazaziiufaniesdleunmdadelmifitimsineeluladsefuganld naenautumans
Wanmalulagnagunsalnm s ngnnuuus

A review of most frequently used medical instruments in clinic and hospital, including
medical research laboratory, emphasis on modern medical instruments with advanced

technology and also technology developments of medical instruments in all fields.

MIRULAZAITAINU 3(3-0-6)
(Finance and Investment)
deduneu - lud
Prerequisite  : None

VuRY aa1un13Rdu ngunaeiulnd nsvidytuazn1snsaaeutad Mde1ns seuURAIAGa
NUIUUTEIN ANNLATHEND LATNITAMY WAAISIUYY NITAUATUNNTAINY miamusﬁmmﬁ
nguinmeunuuagnndonsa nsindeuisn Jadoues nsdnduleasmu nstlusa sae
wENENG warnste-vIetu

Financial environment, e.¢. money theory, markets institutions, Accounting and
performance, Analysis of financial statement, Tax and financial planning, Financial assets, Capital
budgeting, Economic system and investment, Managing capital structure, Working capital
management, e.g. sources, promotion and services, Substitution theory and depreciation,
Factors for decision making in investment, Dividend policy, Hybrid financial management,

Mergers and acquisitions.

N133AN3UgINIgUNTAlNITUNNE 3(3-0-6)
(Business Management in Medical Instrumentation)
wdsdunou o lfl
Prerequisite  : None

99ANIgINALATAITBUT M3infeesAnIT 1unsEy UYAAR NINAUIYAAINT N1TAUUA
ﬁﬂmaULmuLLazmigﬂﬁ] AAIALINIU NHNUIGLINIU N3UTETIFNNUSLAZ NITIAYAN N15ITUNUIY
AR NSUAITULAENITHNIN NITAAETUNTVIBUAZNITUSNINAINITAEY N15esesdum msdnduay
N13d998N NTVLULALLENAANTT

Organization and structure of business in medical instrumentation, Design and construction in
Business Company, e.g. financial department, personnel and development department, marketing
department. Emolument theory and incentive system, Public relation and advertising, Types of
marketing, e.g. competitive, monopoly and oligopoly, Boundaries of a market, Market strategy,
Market promotion and after sale services, Inventory control, Import and export system, Market

failure and acquisition.



433510

433511

433512

ANSESNANNIATUNNE 3(3-0-6)
(Medical Imaging)
JdsAuneuy il
Prerequisite  : None

wdnMsadeammenIsung madiansiiuuassausiunm Juneuvesianisasienin Jadenis
FUNTULATAMATNYBININ NITATNINNWNITUNNEFILTTA1) 19 Fnetiuedes Tonnedediend 35
98anT19196 IEMIReuImeuazITnIensissauuwiman Wudu wiedlenisadraninmia
Nsunmg waznsnseusUae

Provides an overview in the field of medical imaging, Image sensing and acquisition, Image
reconstruction, Noise reduction, Medical Imaging System such as Nuclear Imaging, X-ray Imaging,

Ultrasound Imaging, Magnetic Resonance Imaging (MRI).

gunIaineTsdnisunme 3(3-0-6)
(Medical Radiation Instrumentation)
dsAuneu Ll
Prerequisite  : None

Fadlununsunng Msnsaie mafﬂaauLLazm‘Uqu%ﬁmm%’ﬁmmgmmmﬂaamﬁamﬁﬂ?imiLL‘WMEj
PUATIBINTIE NMFNABILaENITEY MTsnwlelalnUlarnundussd MIasenmuaznsiannaly
NUTENMIWIME MTadelsamen e eT@utnggg MANTadenanTmaniioeags Mssnyas
Uniaseiawes

This course presents the fundamental principles of Medical Radiation Instrumentation: radiation
detection, shielding, radiation protection devices, radiotherapy treatment planning, simulation and
radiopharmaceutical. The instruments for radiography, fluoroscopy and tomography image
reconstruction will be discussed. This course may include of diagnostic radiography, nuclear

medicine and Laser therapy.

gunsalmeszuuilakasvaoniiion 3(3-0-6)
(Cardiovascular Instrumentation)
dedunow  : lud
Prerequisite  : None

aisieilasasmaiedygiadliiile weSanmeesiilasazszuunisinadewdon anveuar
ANURAUNATRITE UL laLaznsIvaswdon ssUUMTaIBUERALAZALAY N1TATITALATLARS
dygralniilasezdssiila syuvueilwesiila mallasng o vesnisuszinanadyaaduimlanas
RENRIC!

Heart physiology and electrocardiogram, pathology of heart and blood circulation system,
cause and abnormality of heart and blood circulation system, a system of blood circulation and
blood pressure, measurement and display of electrocardiogram and heart sound, heart monitor

system, signal processing techniques of electrocardiogram and heart sound.



433513

433514

433515

qﬂﬂizﬁmﬁwwizmwLLazﬂﬁwuLﬁa 3(3-0-6)
(Neuromuscular Instrumentation)
dedunow - lud
Prerequisite  : None

WeTBAAMVEITTU VAL DAL Lile mLwaLLazmmﬂmUﬂamaﬁwuammLLazﬂé’ﬂuLﬁa YUY
Ussamduianarnnssud mannain alenmuazuanswaanes Aduliihaussasadulrifiindsiie
nsnsgfulszauagnduitioselnih Fewazuas n¥nwuaziiatuyaussanimndiile

Nervous and muscular system, Abnormality of the nervous and muscular system, The
Senses and Perception, Neuromonitoring, Electroencephalography (EEG), Electromyography
(EMG), Electrical Nerve and Muscle Stimulation, Muscle rehabilitation.
Bidnnselindansunmedugs 3(3-0-6)
(Advance Biomedical Electronics)
rdedunow o lud
Prerequisite  : None

AauUAvessaUuwaud (Operational Amplifier : OPAMP) aaﬁ]imswsﬁmmmﬁﬁﬂawuazLﬁaﬂqq
2995 d A& 29930 NTIaf19 2995UuTEUE15 299TuUaIY 2995TA
Fyananauliitla s Tdyananduliinguie

Properties of OPAMP (Operational Amplifier), Amplifier circuit with high resolution and low
power consumption, Filter circuit, Voltage reference circuit, Circuits of the electrocardiogram
(ECG) system, Circuits of the Electromyogram (EMG) system.

wAlUlagaTaumMANIINITHINE 3(3-0-6)
(Medical Information Technology)
rdedunow o lud
Prerequisite  : None
oSuremaiafumsuuutazawduiusifogludoyamnuneummaiiielilddoyaiiiiusslowd
vietoyaiideuny lavodutunouiinsnesfiumoiuariinsadifiossgndldlunisuimsdnnisdu
a9 Taslamnzegnadansdnnisanudiiudiugndn uaznsdnnmisanuides Usznoudie madans
‘\T’]LLUﬂﬂizLﬂVI‘lgfﬁlyja (Data Classification) a2® Decision Tree, K-Nearest Neighbor, Neural Networks
wag Genetic Algorithm nailan1suuingudeya (Data Clustering) 938 K-Means — wafian1sning
ANEFUINUS (Association Rules Discovery) aag Apriori Algorithm
Methods of searching the variety data formats and relation in the numerous data in order to get
useful data or hidden data using the computer and statistical methods. These approaches are
applied for several management-especially customer relationship management and risk
management. This subject contains the Data classification with Decision tree, K-nearest neighbor,
Neural networks and Genetic algorithm, Data clustering with K-means and Association rules

discovery with Apriori algorithm.



433516

433520

msasufisuiadesiionisnisunng 3(3-0-6)
(Calibrations of Medical Instrumentations)
IdsAuneu Ll
Prerequisite  : None

nuMmusTUUMS Tkasrdnnsinueaaiesionenisunng Anwvas nendesdu liud wiae
Y9INFIN WINIFIUNITIR nsaeuisu n1saeunduls wazanuliviueuveniin Anwiuinsgu
veafiAnng AnvmsthssnvuedesdeunmdiBatostu msaesuifisuiaiosdlenismsunmduiingieg
msUszfiuanuliiuueuresnsin waznseenluiuses

Review of the principle of medical measurements and instruments; basic concepts of
metrology such as the system of units, measurement standards, calibration, traceability and
uncertainty of measurement; laboratory standard; preventive maintenance and calibration of

medical instruments; evaluation of uncertainty; certification.

Fesfaarzmeiugunsainisuwng 3(3-0-6)
(Selected Topics in Medical Instrumentation)
deAunou o ldl
Prerequisite  : None

Thdedsndenudnameagunsaimaumidaduiiaulaluvmsiu Wi messyuaznmssieeuy
STUUAITINY qUﬂiﬂiLﬂ%aﬁamﬁamﬁLmeé gUNTAlTUINTIMTUIME  UTEIRERANTAS NN N
FINIUNNEY 18

Selected Topics in Medical Instrumentation such as Physiological Modeling, Biomedical

Instrumentation, Biomedical sensors, Biomedical Image Processing.



