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Ordinary differential equations (ODEs): Legendre’s equation; Legendre polynomials;
orthogonal functions: Laplace transform: Linear algebra; matices; vectors; linear systems; matrix eigen
value problems; vector differential calculus; vector integral calculus: Fourier Analysis: Fourier series:
Fourier integral: Fourier transform: Partial differential equations (PDEs); wave equation; heat equation;
modeling membrane; rectangular membrane; laplacian in polar coordinates; circular membrane and

solutions
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Introduction to biomedical instrumentation: Principle of measurement system; patient
monitoring system; therapeutic devices; and electrical safety; biomedical imaging: Principle and image
formation of X-ray; computed tomography (CT); ultrasound imaging; nuclear magnetic resonance (NMR);
magnetic resonance imaging (MRI); prositron emission tomography (PET); and single photon emission
computed tomography (SPECT). Introduction to medical signal processing and general medical system in

biomedical engineering: convolution method; correlation method; C transform; Laplace transform; and
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filter design: Interpretation medical signal from spectrum analysis in time domain and frequency domain:
Medical signal processing and Image processing
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Biological materials: structural proteins; polysaccharides; structural tissues Polymers;
metals; ceramics and composite materials in medical applications.  Introduction to biomaterials:
materials characterization; fracture mechanics. Concepts in biomechanics: locomotion; stress analysis;

fatigue; anisotropy. Case Studies including human locomotion; mechanics of joint replacement;

cardiovascular implants
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Fundamental of biomechanic and rehabilitation: Tissue engineering and drug delivery:
Biosignal and imaging processing: Advanced computing in medicine and bioinformatics: Robotics and

computer-integrated surgery: Biosensors: Ethics for human and animal
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Seminar to enhance research abilities in various topics related to biomedical engineering;
biomedical imaging; biomedical signal and image processing; drug delivery system; computer assisted
surgery; biosensor; and assistive technology. Moral and ethical learning; reporting and presentation
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Seminar to enhance research abilities in various topics related to advanced biomedical
engineering research: Advanced biomedical imaging: Advanced biomedical signal and image processing:

Advanced drug delivery system: Advanced computer-assisted surgery: Advanced biosensor and advanced

assistive technology: Moral and ethical learning; reporting and presentation.
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Biosensors components and history: Biomolecules: Electrochemical methods:
Potentiometry: Electrochemical potentials: Nernst equation: Membrane and electrodes: Potentiometric:
Voltammetry: Mass transport and ion migration: Membrane covered electrodes: First generation
biosensors: Enzyme elctrodes: Redox enzymes; flavo-enzymes; quinnone enzymes; NAD co-factor

enzymes; metalloproteinases: Immobilized enzymes; reaction schemes in immobilized films; modified

enzymes: Other biosensors such as optical sensors; DNA and immunobiosensors
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EGBE 615 Physiological System Modeling and Identification

N1591809NNATIAAIARSTBSEUUATTINGT MTIATIERlAILAILALAZIIAIVEITEUUATINeN
NMFIATIMETININLAZAUERYM N195EYTEULATTINeLUU By TWhiiuesdlunisssyssuy
nsAUANNEITInelivanzauiign nMssassuuuLsdIn sUiuszuuasTInewhedadenisluuas
Aguan N3UsTENANIIAINTTUTIMNNG

Mathematical modeling of physiological systems: Time and frequency domain analyses of
physiological systems: Steady state and stability analysis: Nonlinear physiological system identification:
White noise method in system identification: Optimization in physiological control; compartmental
modeling; endogenous and exogenous regulation of physiological systems: Applications in biomedical

engineering
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Medical image computing: Image acquisition and processing: Image registration and
segmentation: Computer graphics: Scene rendering: Volumetric visualization: Volumetric versus surface
representation and rendering: Rendering acceleration: Anatomical modeling: Anatomical simulation:
Computational anatomy: Patient specific deformable model: Surgical simulations: Augmented and virtual

reality: Interactive minimal invasive surgery simulation: Existing systems: Clinical applications and future

developments
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Linear algebra and probability theory: Hypothesis testing: Parametric classifier design
including LDA and QDA: Non-parametric classifier design KNN and Parzen window: Classifier evaluation:
Feature extraction for signal representation PCA and ICA: Feature extraction for classification: Concepts

of clustering: Applications in biomedical signal/image classification and clustering
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Principle and application of drug delivery in biomedical engineering: Design and
engineering of well-defined molecular structures and architectures: Pharmacokinetics: Drug actions in
cancer chemotherapy and a variety of anticancer drugs: Controlled release and organ targeted delivery:
Polymers in drug delivery: A variety of drug delivery system in different scale from millimeter; micrometer;
nanometer and molecular level: Administration routes implantation; intravenous injection; and

pulmonary delivery: Synthesis and design of contrast agents for molecular imaging in MRI; SPECT; and

fluorescence imaging
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Application of polymers in biomedical engineering: Biological and synthetic polymers:
Principles of polymer preparation: Relationship between molecular component/structure and property
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of polymers: Chemical and physical characteristics of biomedical polymers: Required properties for

intended biological functions: Advanced application of polymers in biomedical engineering

WYN bem  TTUUWIITINNADALADA an(en-0-o)
EGBE 643 Cardiovascular Systems

N183N1A aN1LINIA @33N vessruumlaniuvaenden nalnmsvinuvesila watiaug
VO ¥ LAZNITBONLUUNITNARDIEIMTUNTIATIEANAINNTTINNUYRTE UL AT Iumaenidon aunsaliilasiu
vaenidon lunanaufiamedvesssuuiilasiunasnidon nsllunandnemansiiioldlunisdiassnisiieu
29958 UUMlaTIURaenAaen TUaN1IEUNALAZNYITENIN N1TADVUAUDIVDITEUUMITATINaRALADAAY
gUNInLESH N15PBNLUUKAHAILIQUNTAINIANUIE UL AT IuvaenLFen

Cardiovascular anatomy; histology; physiology: Cardiac mechanics: Experimental and
theoretical techniques for analyzing the mechanical behavior of the cardiovascular system and
cardiovascular device: A computer model of cardiovascular system: Mathematical models used to
simulate their behavior in normal state; pathological state; and device interaction of cardiovascular

system: Design and development of cardiovascular device
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Feedback controls

in  biomechatronics: Electromechanical design: Control design: Human interaction: Performance
optimization for designs: Actual design for haptic devices: Sensitivity and accuracy of models and feedback

control to design haptic systems
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Spatial descriptions
and transformations: Manipulator kinematics: Inverse kinematics: Jacobians: Manipulator dynamics:
Trajectory generation: Advanced robotics in medical applications in surgery and rehabilitation: Hands-on

Advanced projects
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Introduction to the process of medical device design. Research methodology and
applications in biomedical engineering product design. Business plan development. Project management.
ISO and FDA for medical device. Case studies on the success projects and special topics in biomedical

engineering. Group study on the design of biomedical-related products
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Special topics of current interest in biomedical engineering biosignal processing; imaging;
image processing; tissue engineering; drug delivery; biomechanics; rehabilitation engineering; biomaterials;

medical robotics; advanced computing
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Identifying research project title; submitting research proposal; conducting research study with
concern of ethics; data collection, analysis, synthesis and critics of research results; reporting the
research results in terms of thesis; thesis presentation. Publishing the research results in academic

printing materials or journal or presenting it in academic conference; ethics in dissemination of

the research results

S



